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FOREWORD

The original “Instructor’s Guide—Sanitary Food
Service” was jointly published in 1952 by the U.S.
Public Health Service and the epartments of the
Army, the Navy, and the Air Force. It proved valuable
in assisting State and local health departments and the
military in providing information as to methods and
materials that may be used in conducting food service
classes.

Much of the technical material covered in that pub-
lication eventually became obsolete. The material in
the earlier edition was based largely on the 1943 rec-
ommendations of the Public Health Service; the tech-
nical portions in this document are based on the Food
Service Sanitation Manual, 1962 Recommendations of
the Public Health Service. Those familiar with the ear-
lier edition will note that the format has been changed.
* Part III has been written to show the development of
-the Lesson Plan, the Lesson Manuscript, and the Les-

_son Questions. It is not expected nor desired that the
* prospective instructors will utilize the lessons as writ-

ten. The lessons are merely illustrative and may be
used as a source of information, along with other texts
or articles, as a basis for the instructors to develop
their own materials. The instructors may be health de-
partment staff members, military personnel, or mem-
bers of the food service industry.

Because there are so few current films and film
strips available, and because such visual aids soon be-
come outdated, no attempt has been made to list them
by title. The use of visual aids is an important adjunct
to training, however, and the instructor is encouraged
to develop his own slides, posters, or other graphic

materials. Just because they are not commercially pro-
duced does not mean they are not useful. Some of the
best visuai aids that can be used are local in nature,
developed to point out a particular problem.

The advantages of fcod service sanitation training
should be obvious to ali. For the industry, the more
well trained the employee, the less charce there is of
food contamination and food waste because of poor
storage and handling practices: business increases be-
cause of cleaner, better service to the customer. The
employee benefits from a more pleasant place to work
and a greater income from tips. The health department
benefits since trained workers will understand the rea-
sons for good sanitation practices and, through under-
standing, will be more alert to the correction of possi-
ble health hazards.

The major part of this manual has heen written by
Frank W. Mackisoz, Senior Sanitarian, U.S. Public
Health Service. He was assisted significantly by the
military, particularly Major Lee C. Herwig, Jr., U.S.
Army; Major Amos Townsend, M.D., U.S. Air Force;
and Lieutenant Commander Samuel H. Barboo, U.S.
Navy.

Other contributors from the U.S. Public Health
Service, State and local heath departments, other Fed-
eral agencies, educational institutions, and the food
service industry are far too numerous to mention by
name. Without their able assistance in reviewing and
commenting on drafts of this publication, the prepara-
tion of a volume such as this would have been much
more difficult,
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Need for Food Service Employee Training Programs

The food and beverage service industry ranks fourth
in size among all the industries of the Nation. Food
and beverage service establishments associated with
this industry employ nearly three million persons. An-
nually approximately 75,000 new persons are added to
this number to fill newly created jobs. An average of
80 million meals are served daily in the Nation’s var-
ious types of food and beverage establishments.
Changes in the way we live have increased the popu-
larity, as well as the necessity, of eating away from the
home. The increased employment in our business and
metropolitan cen.ers, distance from job to home, in
creased employment of women, and the mobility of
our population are factors contributing to increased
patronage of food service establishments. The food
service industry, through advertisements and promo-
tional work, increasingly seeks to make the public
more aware of attractive, nutritious, and tasteful food
available in its establishments. Also, institutional feed-
ing has grown tremendously in recent years.

Within the Armed Forces, also, the food service pro-
gram is of tremendous magnitude. The budget for
subsistence to feed our enlisted men alone runs well
over a billion dollars a year. The combined programs
within the Department of Defense are 312 times larger
than the largest civilian restaurant organization, and
41/ times larger than the school lunch program. There
are over 5,300 dining halls and more than 100,000 em-
ployees serving over 5 million meals a day. Meals are
served often around the clock in many varied situa-
tions: during combat, in hospitals, aboard ship, on
submarines, in flight, and in orbit.

Although by far the greatest part of food served to-
day is safe for consumption, there is ample evidence to
indicate that foodborne illness is not being adequately
controlled. A number of factors can contribute to oc-
currence of an outbreak of foodborne illness.

Many time honored food preparation techniques
have not changed and are still applicable today, but
food establishments have increased in size, kind, and
number, and there have been significant changes in
food preparation and distribution techniques. As proc-

esses and methods of food preparation have changed,
new problens in food protection have arisen.

With today’s trend toward industrial catering and
centralized food preparation, whereby food prepared
in a single, centrally located kitchen may be served to
large numbers of persons in industrial plants, schools,
and commercial food service establishments, at wide-
spread locations, it becomes apparent that a momen-
tary breakdown of equipment or lack of application of
food protection principles can result in illness to many
individuals.

Unfortunately, food can be easily contaminated and
has the potential to support the growth of disease-pro-
ducing organisms, some of which produce bacterial en-
terotoxins. Food may also serve as the vehicle for the
transmission of toxic contaminants. Thus, it is essen-
tial that hygienic principles be applied continuously at
all points along the food chain if the consumer is to
receive the protection to which he is entitled.

The “human element” continues to be the single
most iinportant factor in the control cf foodborne ill-
ness. Food service workers play a major role in the
prevention and control of outbreaks of foodborne ill-
ness.

There are many food service workers who know and
conscientiously apply the hygienic principles of food
protection; however, many workers do not appreciate
the need for these principles. Ample evidence of this
can be found by observing employees at work in food
establishments. In addition, new workers constantly
enter the field of food service. Ii has long been recog-
nized that the turnover of employees in the food and
beverage industry is great; new employees enter the
field to temporarily fill existing vacancies and soon
leave for employment in other fields. This is especially
true of younger age groups. These new employees are
generally unaware of the principles of food protection.

The evidence of foodborne illness and the advance-
ments in food technology, indicate that the food serv-
ice industry and public health agencies are not fulfill-
ing their responsibility to see that those persons
processing, preparing, and serving food to the consum-
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ing public are adequately trained to do that job in a
completely hygienic manner.

Purpose of Food Service Employee Training
Programs

A major objective of a food service employees train-

ing program is the protection of the consumer’s health..

The training program must be designed to provide the

employee with the reasons for certain food protection

requirements. By understanding the reason why a

practice is required, the employee should be more will-

ing to accept and apply that practice on a day-to-day
basis. Forced compliance, aithough necessary under
specific circumstances, frequently brings only momen-
tary and short-lived improvement.

A food service employee’s training program should
rot be considered an addition to the restaurant sanita-
tion program, but should be an integral part of it, for
it is only by continuous in-service training that the job
can be accomplished.

Scope of Food Service Employee Training Pro-
grems

The training program should be designed to provide
training for all personnel engaged in preparing or
serving food to the public. This would include those
persons empleyed in kitchens, commissaries, and simi-
lar areas used for the preparation of food for service
to the consumer. Although managerial personnel may
not always be engaged in preparing or serving food,
they should be invited to participate in the develop-
ment and implementation of training courses.

Because all aspects of food sanitation problems re-
ceive attention, training should not be confined to em-
ployees of food service establishments alone, but
should be provided for persons operating mobile vend-
ing vehicles, vending machine service routes, and per-
sonnel delivering potentially hazardous foods. Food
service personnel in institutions such as nursing
homes, county homes, schools, hospitals, churches, and
private clubs should also be included when plarning
training courses. o

AT Tt g T ey .}

Basically, it is management’s responsibility to train
employees in the proper performance of their job. It is
the responsibility of the health agency, however, to
provide management with assistance in training food
service workers to know and appreciate food protec-
tion principles. This assistance may take the forr: of
actually planning and preseniing the course, or pre-
senting specific topics of a course, or simply acting in
the capacity of a resource person for management in
the planning of a course.

The number and type of training courses to be pre-
sented will vary with the community, depending upon
the number and types of establishments or places serv-
ing food to the public in the community. In small com-
munities having predominantly commercial establish-
ments, a course would include all personnel engaged as
food service employees and would cover all the basic
principles of food protection. Special courses can also
be presented to cover individual problems such as
dishwashing, proper handling of single service articles,
food vending machines, mobile vending, and mobile
food vending services.

In larger communities, the basic principles may be
presented on an as-needed basis for existing establish-
ments and for new establishments before they open for
business. There may also be a need to present more
specialized courses covering specific topics of the basic
principles. For example, if a number of establishments
are having problems relating to the proper washing
and sanitizing of equipment and utensils, insect and
rodent contro), or similar specific areas, a short train-
ing course could he presented for the persons directly
concerned or responsible for these areas of sanitation.

The lesson plans and the lesson manuscripts pre-

sented in this Instructor’s Guide are designed to per-
mit flexibility so the material can be applied to a wide
range of food protection programs, to the problems in-
herent in the programs, and to the type of course
being conducted. They can be adapted and supple-

mented to design a variety of courses that present ba.

sic and specific principles of food protection to the
food service industry.

USING THE GUIDE

First

Familiarize yourself with the contents of this guide.
Many people outstanding in the field of sanitation
have taken part in its preparation. You undoubtedly
have broad information and experience in the entire

2

field of sanitation and food service employee training
needs. With this and the knowledge of the local situa-
tion, you will be able to change or adapt this material
to best meet the needs of your special groups or com-
munity.
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Second

This guide has been designed so the instructor may
be able to present the material in his own words and
avoid the ‘“canned speech” effect that so often results
when one reads directly from a prepared text. Instruc-
tion is more effective when presented in an informal
manner; also, the instructor can more effectively hold
the attention of the class and determine more readily
the reaction of the group.

Third

Lesson plans have been developed for each of the
sessions. Short topical sentences, phrases, or single
words have been used in these lesson plans to outline
the main points or material that should be coverzd
during the presentation. It is recommended that the in-
structor develop these main points in his own words
and in a method best suited to fill the needs of the
community. Lesson manuscripts follow each of the les-
son plans and serve to explain each of the points in
the lesson plan. These manuscripts have been designed
to assist the instructor in the development and presen-
tation of his own material.

Fourth

Success in the training of food service employees de-
pends upon a great many considerations, and the
method of presentation of the material is a major con-
sideration.

The primary purpose of each session is to present to
the food service worker the basic principles of sanitary
food service, to show the need for these principles, and
to motivate the worker to want to apply proper food
sanitation practices. In some cases, the instructor will
need to explain major points by the formal lecture
method. This type of presentation should be limited

- whenever possible, Learning can be best accomplished

when a variety of teaching techniques and principles
are used. For this reason the instructor with limited
experience will want to review carefully both Part II
and Appendix A of this Guide, which presents tech-
niques and principles of teaching that have been found

successful. It is recommended that at least one person
in each State be given special instruction in conduct-
ing group training of food service employees. The per-
son or persons so trained can then instruct others on
how to conduct a food service employee training pro-
gram.

Purpose of Each Session

The principles to be taught during each session are
listed after the title in both the lesson plan and the les-
son manuscript, The instructor will want to present, in
his own words, these principles to the class, since the
class should be told at the beginning of each session
just what they will be learning during the session. This
will let them know in advance the general topics to be
discussed and thus make the learning experience more
objective and purposeful. In addition, it is easier to
stimulate student interest and the desire to learn when
orie knows what is to be presented. These principles di-
vide the session into broad areas and thereby assist in
better organization of the discussion.

Time Allotted for Each Session

Each session may be presented in a l-hour, in two
half-hour, or in some other session sequence suitable
to both those being taught and those teaching.

Generally, no sessior: should be longer than 50 min-
utes unless arrangements are made for a shori break
midway in the session.

Pass-Out Sheets

Instructors may wish to prepare charts, graphs, pic-
tures, summaries of talks, or other material to illus-
trate and reinforce specific topics or points made dur-
ing the trainiig course. Such material can be of great
value to the student in reviewing later what has been
presented. It is usually advantageous to present each
participant with a file folder or an envelope in which
they can keep these pass-outs and other material made
available during the course, After distributing the
pass-out sheets, the points presented in them should be
discussed thoroughly. When they have been covered in
the class discussion, they should then be reviewed
briefly at the end of the session.

e
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Suggestions to the insiructor for

Grouping the trainees

Managing the class

Teaching the sessions
Better instruction

Grouping Food Service Employees

for Effective Instruction

The training to be conducted should be considered
in terms of what the individual food service employes
needs to know to be able to do his job effectively. Be-
cause of the large number of persons to be reached in
food service employee training and because of limited
resources and time, the individual approach does not
seem practicable. Therefore, a cooperative analysis of
group needs is necessary to determine training needs.
This means that the instructor not only should review
carefully the establishment(s) inspection reports, but
he should also work closely with managerial personnel.
In addition, he should spot check with individual
workers below the supervisory level to see that they
want and need in food sanitation and food service in-
struction.

After the training needs have been determined, care-
ful consideration should be given to the groupings of
food service workers for instructional purposes, bear-
ing in mind that certain parts of this course are appli-
cable to all groups.

Three common types of grouping are mentioned
here:

1. Grouping according to position

One of the most important points to be considered
when grouping food service personnel for training
courses is to group supervisory and nonsupervisory
people separately. When this factor is not consid-
ered, an unnecessary teaching problem can be creat-
ed. Food service workers below the supervisory or
management level are frequently reluctant to voice
their thinking on a subject if there is a chance of
embarrassment. On the other hand, the heads of

groups, sections, or departments may do “all the
talking.” When they are considerate enough to re-
main entirely silent to give the workers below the
supervisory level a chance, nobody talks. To be sure,
there are instances where mixed groupings can be
made without these things occurring, but it usually
takes special skills and techniques to make the meet-
ing proceed smoothly and effectively. Experience
shows that placing supervisory and nonsupervisory
people in the same group has many disadvantages
because the interests and needs of the two groups
are different.

However, all management personnel should have
benefit of the course before it is presented to the
employees. Therefore, it is usually wise to arrange
for a complete or a summary type course to be pre-
sented to such individuals before presenting it to all
employees. This not only acquaints the management
with the material to be presented, but promotes at-
tendance of employees.

2. Grouping according to specific needs

When, by job analysis, it is possible to determine
specific training needs and employees are grouped
in accordance with these needs, the basis for a fa-
vorable teaching situation is established. Employee
participation will be more spontaneous and interest
more nearly uniform. Selection and emphasis of ma-
terial can be “tailor-made.” Time can be utilized
more effectively.

3. Grouping according to work activity

In areas where a large number of workers are to
be trained, there usually will be enough cooks, wait-
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ers, chefs, busboys and dishwashers available to en-
able the instructor to group employees according to
special work activities, interests, and experiences.
With this type of grouping, the learning process can
be speeded up because of sustained group interest.
Further, some course content may be eliminated and
stress placed on areas important to a specific catego-
ry of workers,

Sixe of the Class

Probably the best teaching results will be obtained
from a class of 20 to 25 members. With more than
this, each group member has little opportunity to take
an active pari in the discussions and demonstrations,
which are necessary elements of this course. A very
small group usually does not provide enough experi-
ence and variety of ideas to maintain interest.

Selection and Arrangement of the Classroom

When teaching food industry employees, it frequent-
ly becomes necessary to use makeshift arrangements
such as in establishment dining rooms and meeting
halls. The room for the training sessions should be
well lighted and ventilated, free from disturbing noise
and interruptions, centrally located, and informally ar-
ranged.

Instructor’s Preparation Before Each Session

The instructor should thoroughly review the mate-
rial for each unit; prepare any needed teaching notes;
arrange for supplementary teaching supplies, mate-
rials, visual aids or equipment; and otherwise
carefully plan the manner of conducting the session in
advance of the meeting of the class. Any indication of
lack of preparation or any uncertainty as to how to
proceed will have an unfortunate effect upon the
group. (See Appendix A).

If an outside speaker is desired for any session, the
arrangements must be made considerably in advance of
the course. He must be given a definite understanding
as to (1) the time he is to speak, (2) the length of his
talk, and (3) the material that he is to present. He
should understand in advance that his presentation
will be in terms of the needs and problems of the class
and that the class members will be given an opportu-
nity to ask questions and to discuss his talk.

Since no textbook is available for use by members
of the group, the instructor is encouraged to develop
material such as charts, graphs, and summaries of
talks to aid him in illustrating the principles presented
during this course. The 1962 Food Service Sanitation
Manual, PHS Publication 934, is a valuable reference.

He should also review the bibliography in Appendix D
and obtain copies of pamphlets, posters, and similar
material that may suit his needs. Many companies and
firms, as well as Federal, State, and local government
agencies, have prepared such material to aid in the
training of food service employees. The instructor will
want to be continually looking for aids that will be of
benefit,

If the instructor does not make regular visits to the
establishments of members of his class, he should visit
some of their establishments between sessions. Such
visits will give him an opportunity to obtain firsthand
ideas, actual examples, and real problems relating to
the specific operations being conducted that will con-
tribute significantly to the effectiveness of his instruc-
tion. Moreover, these visits will demonstrate his inter-
est in the success of his students and will provide an
exceptional opportunity to follow up his instruction by
helping employees with individual problems.

How to Open Each Session

Teaching is more successful when the instructor
demonstrates that he has thoroughly planned in ad-
vance for presentation of each session. Points to con-
sider in presentation of a training course include the
following:

1. Arrive at least 15 minutes before the class is
scheduled to start.

2. Check program and supplies needed for the ses-
sion.

a. If outside speaker is to attend, review with him
his part of the program, the length of his talk, and
the material that he will present.

b. Check film, slides, and projector if they are to
be used.

c. If pass-out sheets are to be handed out, make
certain they are ready. Chalkboard presentation may
be prepared. If charts are to be used, be sure they
are arranged in the proper order.

d. If name cards are to be used, these should be
placed before each class member’s station. Name
cards are useful in introducing members to one an-
other, make it easier to identify class members, and
are helpful when directing questions to individuals
in the group. Name cards may be easily made by
folding a card or stiff paper into the form of a tent
and writing the individual’s name on each side, so
the names are clearly visible to class members and
to the instructor.

e. If desired, packets or folders containing hand-




out material, paper, and pencils can be placed at
each member's place.

3. Check classroom.

a. See that tables and chairs are arranged prop-
erly. Suggested seating arrangements are illustrated
in Figure 1.

b. Check lighting, heating, and ventilation.

4. Greet each person on arrival.

This is especially important at the first session.
This gives an opportunity to register each member
and provides a list against which future attendance
can be checked. Attendance at future sessions can
then be easily recorded by having each member of
the class place a check by his name on the roster as
he or she arrives.

5. Make introductions.

At the first meeting the instructor should first in-
troduce himself, or he may be introduced by any
representative of the establishment who is present at
the first meeting. He may then ask each person pres.
ent to identify himself by name and business con-
nection. If a management representative known to
the class members is present at the first meeting, he
may be asked to open the meeting with appropriate
brief remarks.

6. At the first session, clearly cover the following
points:
a. Time and place of future meetings.
b. Length of course and material to be covered.

c. The diploma or certificate to be awarded at
final meeting, if such is to be awarded.

d. Door attendance prizes, if such are to be
awarded.

e. The type of tests, if tests are to be given, and
what is expected of the class members.
7. At all sessions after the first, cover these points:

a. Give a brief summary of material covered to
date.

b. Ask for reports on any assignments made at
previous session.

c. State objectives of present session.

How to Close Each Session

Ordinarily, only a few minutes should be used to
close the session. The following, however, should be
covered:

1. Summarize material covered and points dis-
cussed.

2. Make a selling statement about the next session.
The following are suggestions:

a. Stress the importance of the subject.

b. Ask individual class members to report on spe-
cific assignments. Let them know the instructor is
depending on them.

c. Point out any special attraction, such as a film,
a speaker, or a demonstration.

3. Ask for questions. Be available for questions at
the close of the session.

4. Make group members feel the instructor is glad
they came and will be looking forward to seeing them
at the next session.

Adapting this Course to Varinus Groups and
Teaching Situations

It is expected that this manual will be used by in-
structors with different backgrounds, to instruct var-
ious groups in which there will be some dissimilarity
in the range of emphasis and objectives. For example,
vocational teachers of “Food Sanitation and Service”
in the Federally aided distributive education program,
whose students are largely limited fo customer-contact
employees and supervisors, will emphasize personal
grooming, good health habits, and customer relations,
although they will not neglect sanitation, food preser-
vation, and other important phases of this course.

Sanitarians, nurses, and dietitians who teach food
service employees as a part of a local or State public
health program would normally emphasize the import-
ance of sanitation in the prevention of foodborne dis-
eases. When this course is taught to food service per-
sonnel in the Armed Forces, either uniformed or
civilian, there are many changes in emphasis, objec-
tives, subject matter, and teaching methods from those
used successfully in a class of civilian food service em-
ployees.

It is believed, however, that all of the principles and
many of the details relating to trainee grouping, man-
agement of classes, and teaching methods discussed
above are applicable to all classes of food service per-
sonnel. It is recognized that in special cases, the in-
structor must exercise judgment and imagination in
applying these principles to his particular training sit-
uation and he is encouraged to do so. '

In recognition of the necessity for adapting the
objectives, content, and manner of conducting this
course (which was prepared primarily for the training

~ of food service employees in commerical establish-

ments) to the realities of the teaching situation in the
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Figure 1. Some suggested seating arrangements for.training classes.
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Armed Forces, supplementary suggestions for the con-
duct of this course are presented.

Supplementary Suggestions for Armed Services
Presentation

When this guide is used as a basis for planning and
presenting focd service training courses in the Armed
Services (Army, Navy, Air Force, and Coast Guard),
the principles, procedures, and criteria utilized by the
Service concerned shall take precedence over the rec-
ommendations contained in this guide whenever a dif-
ference between the two exists.

It should be kept in mind that most food service
personnel in the military will have had some formal
instruction in health and personal hygiene and in food
service techniques. Cooks, bakers, messmen, and stew-
ards, in their respective schools, receive several hours
training in the principles of food sanitation. It is im-
portant to keep this fact in mind so that the course
may be geared to the proper level of knowledge to
avoid boredom and disinterest. This is expecially true
of annual refresher courses.

Military food service activities include a great vari-
ety of food service operations. These may be authorized
mess installations, exchange restaurants (including ci-
vilian operated concessions), enlisted men’s and
officers’ clubs, and military hospital kitchens. Thus,
under military operation, both civilian and military
backgrounds of trainees must be considered.

Some of the course material may have to be modi-
fied for military presentation. Emphasis should be

placed on the factors involved i one specific job
rather than an overall coverage of the field, because the
military employ permanent specialized food service
personnel who rarely deviate from a sp~ iality field.

Military food service personnel sk.ald be well
trained in situations requiring serving large numbers
of persons in short periods of time. Emphasis should
be placed on the problems involved in preparing and
holding of large quantities of food, with special em-
phasis placed on preparing and serving food during
field operations.

Supervisory personmel in charge of messes or other
food service operations should be thoroughly trained
in the principles of food protection since, in the final
analysis, the sanitary quality of any food service oper-
ation depends upon the competency of such individu-
als.

Military food service personnel are proud of their
past commissary achievements. Indeed, many food
service specialists have attained excellent reputations
based on experience and knowledge of sanitary food
service. The instructor should take advantage of this
experience by encouraging these persons to take an ac-
tive part in the discussions.

There are many excellent military instructors for
food service personnmel training. Among those who
have had special training in food sanitation are per-
sonnel of the medical services who have attended spe-
cialized training courses in environmental sanitation
and related public health subjects.

11
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Lesson Plan No. 1
Principles to be Taught

Introduction to the course

The magnitude of the food service industry and the im-
portance of the food service worker

The significance and need for sanitary food handling

practices

An introduction to microbiology

A. Introduction

B. Scope and Nature of this Food Service
Workers’ Training Course

1. Importance and size of food service industry.

2. Microbiology and foodborne diseases.

3. Methods for the prevention of foodborne dis-
eases,

4. Personal hygiene, self-protection, and salesman-
ship.

5. Proper methods for washing and sanitizing dishes,
utensils, and equipment.

6. Insect and rodent control.

7. Housekeeping and waste disposal practices.

8. Follow-up training and applying what has been
learned.

C. Need for Food Service Worker’s Training
1. Changing ways of life affect our eating habits.
2. Old and new problems in sanitary food prepara-
tion and service.
a. Multiple handling.

b. Changes in processing and preparation prac-
tices and procedures.

c. Shipment between establishments and between
jurisdictions. :
3. Foodborne illness continues to be a major public
health problem.

a. Inadequacy in reporting of foodborne disease
outbreaks.
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b. Food can be easily contaminated.

¢. Food readily supports growth of microorgan-
isms,

d. Food serves as a vehicle for transmission of
bacterial toxins.

e. Food may serve as a vehicle for transmission
of toxic chemicals.
D. Purpose of Food Service Workers Training
1. The “human element.”
2. Strive to insure wholesomeness of food.
3. Protect food from infection or contamination.

4. Meet consumer expectation.
a. Consumer cannot inspect establishment him-

self.
b. Consumer expects safe food.
c. Aesthetic considerations.

E. Introduction to Microbiology
1. Premicrobiology days.

2. Invention of microscope.
a. Discovery of microorganisms.
b. Size of microorganisms.

3. Germ theory of disease.
4. Microbiology as a science.
5. Sanitary procedures are based on knowledge of

microbiology.

F. Summary




Lesson Manuscript No. 1

Principles to he Taught

Introduction to the course

The magnitude of the food service industry and the im-
portance of the food service worker

The significance and need for sanitary food handling

practices

An introduction to microbiology

A. Introduction

In any food service operation, be it a commercial
establishment or a noncommercial facility such as an
institution or a military installation, the primary
objective is to serve the consumer safe, attractive, ap-
petizing, and nutritious food. At the saine time, we
must make sure that the health of that person is safe-
guarded by providing food that is wholesome and free
from any substance or agent that will make him ill.

The responsibility for meeting these objectives be-
longs to all who work in the establishment—the owner,
the manager, the chef, the cook, the hostess, the waiter
or waitress, the busboy, the dishwasher, and the
maintenance man. Whether these objectives are met
depends upon the degree to which each person fulfills
his individual re:ponsibility.

Throughout this course we will be discussing many
factors that will permit all who work in a food service
establishment to more easily recognize and accept their
responsibility as a part of their daily assignment.

B. Scope and Nature of this Food Service
Workers’ Training Course

1. Importance and size of the food service industry.
There will be eight sessions in this entire course. Seven
of these will be similar to this one, where we will
be discussing such topics as the importance and size of
the food service industry; the significance of sanitary

food handling practices; and the need to be concerned

about these practices. We will also present a bnef in-
troduction to microbiology.

2. Microbiology and foodborne disease. In our sec-
ond session, we will go a little deeper into the field of
microbiology, discussing bacteria and other microor-
ganisms and their relation to man. We will learn about
the types, characteristics, and sources of microorgan-
isms. We will also discuss the methods by which dis-

ease is transmitted and how microorganisms may be
destroyed or their growth retarded or prevented.

3. Methods for the prevention of foodborne dis-
eases. Our third session will be a most important one.
During it, we will discuss how microorganisms are
spread in food establishments, the types of disease
transmitted through food, and, of even more signifi-
cance, practices, procedures, and techniques that we
must follow to protect food in order to prevent food-
borne illness.

4. Personal hygiene, self-protection, and salesman-
ship. Session four will relate to personal hygiene and
self-protection. We will discuss the role of the individ-
ual food service worker in preventing the spread of
foodborne disease. We will also discuss some tech-
niques of salesmanship that will help you be a more
successful employee and a part of the establishment
team.

5. Proper methods for washing and sanitizing

dishes, utensils, and equipment. Dishwashing is often
looked upon as something apart from the rest of the
operation of the establishment. During session five, we
will see that dishwashing plays an important role in
the successful operation of the business. We will dis-
cuss the role each worker has in the dishwashing oper-
ation and the proper methods for washing and sanitiz-
ing of utensils and equipment.
6. Insect and rodent control. The control of insects
and rodents in and about the establishment will be the
topic of our sixth discussion. Here, again, we will dis-
cuss the role of all workers in this important responsi-
bility.

7. Housekeeping and waste disposal practices. We
all like to work in clean and pleasant surroundings.
The consumer, too, likes to visit the same kind of sur-
roundings. In session seven, we will discuss two items:
good housekeeping practices and waste disposal. We
will see that we all have a responsibility for, and can
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benefit from, good housekeeping practices.

8. Follow-up training and applying what has been
learned. Session eight is the one in which we measure
the success of this course. There will be no meeting,
but we will visit you in your establishments to see how
well you apply the principles of sanitary food handling
throughout the course.

We will also work with your manager and you to
overcome special problems you may continue to
have.

C. Need for Food Service Workers’ Training

The food and beverage service industry ranks fourth
in size among all the industries of the Nation. The
food and beverage estabiishments that make up this in-
dustry employ nearly three million persons. You are a
part of that three million. Nearly 75,000 new employ-
ees are added to this number each year. You and your
co-workers serve over 80 million meals daily in this
Nation’s varied types of food and beverage establish-
ments. These numbers are on the increase.

1. Changing ways of life affect our eating habits.

Why has there been such an increase in the size
of the industry in which you work? Changes in our
way of living requires that more people eat away
from home. Many factors are involved in providing
an answer to this question.

You as food service workers have done a better
job of selling.

Our ways of living have changed tremendously in
recent years.

It is popular and convenient, as well as necessary,
for most of us to eat away from home more fre-
quently.

The expansion and consolidation of businesses
and metropolitan centers, distance from job to
home, increased employment of women, and the mo-
bility of our population are all factors that have

- contributed to the growing patronage of food serv-
ice establishments.

By advertising and promotional work, the food
service industry has made the public more aware of
attractive, nutritious, and tasteful food available in
their establishments. Also, institutional feeding,
through public schools, colleges, nursing homes,
hospitals, and similar establishments has increased.
2. Old and new problems in sanitary food prepara-

tion and service.

Some time-honored food preparation techniques
and practices are still used and are not likely to
change, but as the food and beverage service indus-
try has grown, of necessity, there have been signifi-
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cant changes in many food preparation and distri-
bution techniques.
a. Multiple handling.

Where once most of the food served in our es-
tablishments was grown locally and prepared
within the establishment, today many people and
processes may be involved in the production and
preparation of the food served. In addition to
food that is produced in this country being readily
available to us, food from the four corners of
the world is also available in our food establish-
ments. For example, beef and mutton may come
from South America and Australia, seafoods from
Japan, fruits such as copra (cocenut), dates, figs,
and olives from Africa and the Middle East,
spices from the Orient, salmon and other fish
products from Alaska, meat and cheese products
from many European countries. Actually we can
say that the world has become one great.commun-
ity kitchen, producing and distributing food to all
parts of the world. All these foods, whether they
are produced in this or a foreign country, may be
handled many times, and each time they may be-
come coitaminated with something that may
make a person ill.

b. Changes in processing and preparation prac-
tices and procedures.

Today, instead of doing the major part of pre-
paring the food we serve ourselves, much of it has
been partially or completely prepared for service
by others. It may be in portion size, it may be
frozen, partially cooked, or in any one of the
many stages of preparation for serving. It may
have been packaged in a special manner.

During each stage or procedure in the food
processing chain, a momentary breakdown in
equipment or the lack of application of sanitary
food handling practices can contaminate the prod-
uct or create a condition that may lead to an out-
break of foodborne illness.

c. Shipment between establishments and between
jurisdictions.

Since many foods are partially prepared at dis-
tant points or prepared in a centrally located
kitchen for service elsewhere, they are subject to
a variety of conditions during transportation, any
of which may create a situation that could result
in an outbreak of foodborne illness. Even though
rigid controls are maintained during preparation
or processing, such controls can be rendered inef-
fective if they are not continued during the actual
transportation and storage of the food.
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3. Foodborne illness continues to be a major public

health problem.

Although the far greatest part of food served to-
day is wholesome and safe for consumption, there is
ample evidence to indicate that foodborne illness is
not being adequately controlled.

About 200 disease outbreaks affecting nearly
10,000 individuals are reported annually. Of these
outbreaks, about 3%  are waterborne, 4% are
caused by milk or milk products, and the rest, or
93%, are associated with other foods, especially
poultry, fish, and meat products.

In addition, it is estimated that there may be
more than two million cases of unreported food-
borne illness which occur in this country annually.

a. Inadequacy in reporting of foodborne disease

‘outbreaks.

Why do we say estimated cases?

We have to estimate the total number of cases
because outbreaks of foodborne illness are not
universally reported. We do know, however, that
most of the cases reported are associated with
large outbreaks that occut in institutions, at bhan-
quets, parties, or picnics where a common mesl is
eaten by a group of individuals. These are re-
ported because a number of people become ill at
approximately the same time with the same
symptoms; such unusual occurrences are brought
to the attention of health officials, and the out-
break is investigated.

But this is not usually the situation w1th out-
breaks that occur from eating in restaurants, cafe-
terias, or other types of establishments. Outbreaks
of foodborne illness can and do occur in these
types of establishments much more frequently
than is reported. These are not reported because
individuals who become ill usually are not known
to one another, may be from many different areas
of the community or country, and may believe
‘they are the only ones affected, when in fact there
may be a large number involved.

b. Food can be easily contaminated.

Unfortunately, food can easily become contami-
nated during any of the stages of production or
processing it goes through from the time it is
grown until it is eaten by the customer. If we
think of all the processes involved in the produc-
tion and preparation of the food and the many
ways in which it may become contaminated with
foodborne disease organisms, we can be thankful
that there are not more outbreaks of foodborne

illness. It’s sprayed with chemicals, fertilized, cut,

harvested, mixed, processed, canned, bagged,
packaged, frozen, stored, transported, thawed,

ground, sliced, browned, broiled, cooked, roasted,

fried, toasted, baked, served, and eaten.

c. Food readily supports growth of microorgan-
isms.

Just as food is one of the essential elements for
the growth of man, so is it one of the essentials
for the growth of all microorganisms, including
those that cause illness. Thus, if we cannot pre-
vent all bacterial contamination of food, the
growth of disease-producing bacteria must be pre-

vented or controlled in some way to prevent out-

breaks of foodborne illness.
d. Food serves as a vehicle for transmission of
bacterial toxins.

Foodborne illness is not only caused by bacte-
ria themselves. Individuals can also be made ill
by the waste products produced by bacteria as the
bacteria grow and multiply. Just as the disease-
producing bacteria can be transmitted through
food, their waste products—called toxins—can
also be transmitted in the same way and cause a
person to become ill. And here again, if we are to
prevent the formation of toxic substances by bac-
teria in the foods we serve, we must prevent the
growth of the bacteria which may contaminate
that food and produce the toxin.

e. Food may serve as a vehicle for transmission
of toxic chemicals.

Many chemicals are used in the production of
our food supply. Fertilizers are used to increase
yield, and pesticides are used to control insects
and other pests. In our own operation, it is some-
times necessary to use chemical for the control of
pests such as flies, rodents, and cockroaches, and
for cleaning and sanitizing,

-~ D. Purpose of Food Service Workers’ Training

Most of you have probably worked in- food service
establishments for some time, others of you may be
relatively new to food service work, and many of you
may be wondering why you are included in a food
service worker training course such as this.

Unfortunately, as we have pointed out, food can be
easily contaminated and has the potential to support
bacterial growth. For this reason, it is essential that
hygienic principles of food handling be applied at all
points along the food chain. This not only prevents
food from being contaminated by disease-producing
organisms, but also by spoilage organisms.
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1. The “human element.”

We know that the “human element,” “the individ-
ual,” is the single most important factor in the con-
trol of foodborne illness. Work habits that food
service workers have learned and practiced for
many years are not easily changed. But we believe
that food service workers, by knowing more clearly
the principles of sanitary food preparation and serv-
ice and why they should be practiced, will want to
apply these principles more conscientiously during
their work.

Let us list three broad goals that a food service
worker must strive to achieve in his responsibility to
himself, his fellow employees, and most importantly,
the customer if he is to do his job successfully.

2. Strive to insure the wholesomeness of food.

A food service owner or manager must make sure
that the food he serves his customers is from ani-
mals that are free from disease, and from vegetables
that are free from pesticides or other unwholesome
ingredients. Also, he should know that the food has
been prepared and processed under sanitary condi-
tions.

He must also make sure that the food has not
been prepared or treated with a substance that will
render it an adulterated product. Some processors
may take an old or unfit food product and treat it
with a chemical to make it look like fresh food.
Therefore, the source of the food must be known,
and such source should be under inspection by a
regulatory agency.

3. Protect food from infection or contamination.

The food service worker must at all times strive
to apply the principles of sanitary food handling.
These principles are designed to reduce to a mini-
mum the opportunity for microorganisms to gain
entrance and grow in food. Special consideration
must be given to those disease-producing organisms
that may be transmitted through food. At the same
time, we can be limiting the number of organisms
which cause food spoilage and thereby prolong the
keeping quality of our food.

4. Meet consumer expectations.

The worker must strive to see that the food, the
service, and the establishment in which they work
meet their own as well as the customer’s expecta-
tions.

a. Consumer expects safe food.

The customer expects to be served a food which
is wholesome and free from any contamination

that may make him ill.
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b. Consumer cannot inspect establishment him-
self.

A customer places his health in your hands
each time he has a meal or a snack with you. Be-
cause he cannot inspect the kitchen each time he
eats, he depends upon you to fulfill your responsi-
bility in providing a clean, wholesome, and safe
food for him.

Customers expect to be served a wholesome, ap-
petizing food that has been prepared and handled
in a sanitary manner and in a clean environment.
The fact that food prepared in an insaunitary
kitchen or environment might appear to be clean,
or that an unclean food might not make a person
ill, does not mean it is acceptable to the customer.
c. Aesthetic considerations.

Aesthetic crusiderations play an important role
in a food sanitation program. The customer
judges an establishment largely on the basis of
observation, He may know little about conditions
in the kitchens or workrooms but he is conscious
of the environment where he is served.

An excellent kitchen with superior food-han-
dling techniques is unlikely to be appreciated if
the serving area is shabby or carelessly main-
tained. The public is frequently more aware and
more critical of poor service or aesthetically un-
desirable conditions than those that may actually
be of direct or immediate public health concern,
since the latter conditions are usually not ob-
served by the customer. '

E. Introduction to Microbiology

We have pointed out that one of the primary objec-
tives of a food service establishment is to serve the
customer attractive, appetizing, and nutritious food.
More important, the food must be safeguarded in such
a manner so it will not become contaminated with a
substance or agent that will make the customer ill, and
at the same time so that the growth of the organisms
will be limited should the food become contaminated.

To meet these objectives and to fulfill your work re-
sponsibilities, you must know the basic principles of
the sanitation program designed to prevent foodborne
illness. You must also know that these basic principles
must be applied at all times, not just when it is con-
venient and easy to do so.

For example, in making sandwiches, we should use
tongs, a fork, or other utensils to handle slices of meat,
thus eliminating handling the food with our hands. Us-
ing utensils in this manner is a good sanitation prac-
tice; during rush periods, however, workers frequently
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reveri t handling the sandwich ingredients with their
hands and, thereby, increase the chances of contami-
nating the food. Although many foods must be hand
handled during preparation, we can, with practice,
learn to handle more foods with utensils and will find
it can be done just as conveniently and quickly as with
the hands alone. If we must use our hands, make sure
they are clean and consider the use of single-service
plastic gloves.

In order for us to more fully understand why food
protection principles must be applied, we must have a
basic knowledge of microbiology, specifically of those
organisms that may affect the health of the consumer
or the quality of food or food products.

1. Premicrobiology days.

All of us know that some bacteria cause disease.
This fact was not known prior to the middle 1800’s.
Primitive people thought disease and sickness were
caused by evil spirits, whose special reason for
being was to make life miserable for man. They be-
lieved devils or evil spirits would hide in sticks and
stones, animals, trees, rivers, earth, and sky, then
jump out to invade and torture the human body.
These people believed that they could appease the
gods or evil spirits by offering sacrifices or perform-
ing feats of magic. Often tribes would perform
dances, rattle sticks, beat drums, wear weird masks,

paint the face and body, or wear bright-colored

clothes to ward off the evil spirit believed to cause
disease. Even now there are primitive people who
believe disease is caused in this manner and who go
through similar performances in attempts to ward
off or cure disease.

Today we know that there are many different
causes for sickness and death and that many dis-
eases are caused by very tiny living cells. They are
called microorganisms because they can be seen
only through a microscope. We will use the term mi-
croorganisms frequently in our discussions in this
course to describe the tiny living cells.

2. Invention of microscope.

Our understanding of microorganisms and micro-

biology goes back to the 17th century to a Dutch

linen merchant, Anton Van Leeuwenhoek. Leeuwen-
hoek as a hobby was making small hand lenses that

magnified or made objects appear larger than their

real or actual size. He was not satisfied with the len-
ses he had or those that were available to him;
therefore, he made better and better hand lenses so
he could see smaller and smaller objects.

a. Discovery of microorganisms.

He took insects apart and studied their internal
structure through the lenses, He studied sperm
cells and was amazed at the similarities in these
cells. He examined beer, wine, and vinegar and
found what we know today to be yeast cells. He
looked at water from ponds and the sea. He took
scrapings from his teeth, and discharge from his
bowels and from the bowels of animals. In all of
these, e was astonished to find minute living
creatures. He saw that many of these creatures
had similar characteristics but that they were also
very different. He did not give them names but
called them “wee beasties.” Today we know many
of Leeuwenhoek’s “wee beasties” to be bacteria.

Although neither Leeuwenhoek nor other scien-
tists of his day realized or understood the signifi-
cance of this discovery, there is one fact of which
Leeuwenhoek took special note: wherever he
looked, he found his f“wee beasties.” If we look
through a microscope; we would also find Leeu-
wenhoek’s “wee beasties,” or bacteria, in just
about any place we care to look.

b. Size of microorgarisms.

To see bacteria, we must look at them through
a microscope. It is hard to visualize something
that cannot be seen, but remember that it takes
about 25,000 individual bacteria placed end to
end to make an inch, or a microorganism is about
1/25,000 of an inch in length.

3. Germ theory of disease. :

Although Leeuwenhoek discovered bacteria, the
true relationship of bacteria to disease was not un-
derstood until about 1865 when Louis Pasteur ad-
vanced what is known as the “Germ Theory of Dis-
ease.” This theory says that for every disease there
is a specific type of organism that causes the disease
and that these organisms must invade the body in
some manner to make a person ill.

4. Microbiology as a science.

Microbiology, or the study of microorganisms is
a relatively new science, hardly more than 100 years
old. The greatest advancements in the study of mi-
croscopic life have been within the past 50 years.

Even with the knowledge that disease is caused by
microorganisms, it is sometimes difficult to under-
stand fully how a person can become sick by eating
a food that looks appetizing and tastes delicious.

5. Sanitary procedures are based on knowledge of
microbiology.

By knowing how microorganisms live, how they
grow and reproduce, and how they are transported
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from place to place, we can better understand how
they an make a person ill. We can at the same time
learn how best to control their growth in order to
prevent a person from becoming ill or how best to
make use of their growth process for the benefit of
“nan.

F. Summary

In this first lesson we have learned that we work in
a large industry. Actually, it is the fourth largest of all
industries in the nation. We have learned that we, as
food service workers, are an important part of that in-
dustry. Without the food service employee, the mil-
lions of customers who eat in the many types of estab-

We have learned that although our food supply is
the safest on this earth, foodborne illness continues at
the rate of more than 10,000 reported cases each year,
but the number of cases actually occurring is probably
closer to two million cases each year.

We have learned that these cases of foodborne ill-
ness can be prevented by the application of the basic
principles of food protection—principles we will be
discussing throughout this course.

We have also looked briefly at the history and im-
portance of microbiology in the application of these
principles to the prevention of foodborne illness. We
will discuss these in our future meetings and learn a
great deal more about the principles of food protec-

lishments each day would not be fed. tion.

Questions for Use With Lesson 1

IMPORTANCE AND MAGNITUDE OF FOOD SERVICE INDUSTRY
AND NEED FOR SERVICE WORKERS’ TRAINING

The methods we use in preparing our food have changed very little in recent years.
In preparing and serving food, there may be a great many individuals involved.

The food served to the customer in food service establishments is usually grown

Foodborne illness is no longer considered a public health problem.

Most of the outbreaks of foodborne illness occur as a result of eating or drinking
The total number of outbreaks of foodborne illness is accurately known.

Outbreaks of foodborne illness are more likely to be reported when they occur in
an establishment such as a school, industrial cafeteria, or similar type of food
The sir:;le most important factor in the control of foodborne illness is the habits
A food service employee must strive to insure that only wholesome food is served

A customer’s opinion of the establishment in which he eats is most frequently

It is important for food service employees to understand microbiology if they are
to understand why sanitary food handling practices are required.

It'is a relatively simple matter of explain why a person becomes ill after eating.

True False
O O 1.
] O 2.
O O 3.
locally.
O O 4.
O . 5.
food other than milk.
a O 6.
O O 7.
service operation.
O O 8.
of the individual food service worker.
O O 9,
in the establishment where he works.
O O 10.
based upon the sanitary conditions in the kitchen.
O O 11.
O O 12. In the early 1700’s, bacteria were known to cause disease.
O O 13. The food service industry is one of the five largest industries.
O O 14.
O O 15.

You can always tell which food has been involved in an outbreak of foodborne
illness because it has a peculiar taste that identifies the substance causing the
illness.
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Lesson Plan No. 2
Principles to be Taught
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Classification of microorganisms
Growth characteristics and factors affecting microbial

growth

Classification of foodborne diseases

A. Introduction

B. Classification and Types of Microorganisms

1. Classification of microorganisms.
a. Bacteria.
(1) Classification of bacteria according to
shape.
(a) Round or spherical shape (cocci).
(b) Rod or elongated shape (bacilli).
(c) Spiral or comma shape (spirilla).
(2) Factors influencing growth of bacteria.
(a) Nutrients.
(b) Moisture.
(¢) Temperature.
(d) Time.
2. Types of microorganisms.
a. Useful microorganisms.
b. Harmless microorganisms.
c. Harmful or disease-producing microorganisms.

C. Sources of Foodborne Disease Microorga-
nisms

1. Man.
2. Animals.

3. Insects and rodents.

D. Classification of Foodborne Diseases
1. Types of foodborne illness.

24

a. Focdborne intoxication.

(1) Food intoxication due to staphylococcal
enterotoxin.

(2) Food intoxication due to exotoxin of Clos-
tridium botulinum.
b. Foodborne infections.

(1) Bacterial infections.

(a) Salmonellosis.
(b) Clostridium perfringens infections.
(c) Bacillary dysentery (Shigellosis).
(d) Other bacterial infections.
: Brucellosis.
: Hemolytic and other streptococcal
infections.
: Tuberculosis.
(2) Parasitic infections (nonbacterial).
(a) Amoebic dysentery (amoebiasis).
(b) Trichinosis.
(c) Tapeworms.
(3) Viral infections.
(a) Infectious hepatitis.
(b) Poliomyelitis.
(c) Coxsackie and ECHO viral infections.
c. Chemical poisoning (intoxication).

d. Poisonous plants and animals.

E. Summary

s L,

p ooy N s £




L ewernev e
R ARA A R

Lesson Manuscript No. 2

Principles to be Taught

T R IR R A T e T S BT e TR T ARl T M vl e e TR e ma S Rems T

SR B ey AT b

Classification of Microorganisms

Growth characteristics and factors affecting microbial

growth

Classification of foodborne diseases

A. Introduction

In our first lesson, we learned that the food service
industry is the fourth largest among all industries in
this country. We can see, therefore, that the food serv-
ice worker is a vital link between the producer and the
consumer; without the cook, waitress, dishwasher, and
other people who work in food service operations, the
millions of persons who eat away from home each day
could not be fed. We have also learned that not only
do consumers depend upon these workers for the nu-
tritious and palatable quality of their food, but also
for the safety of that food as well.

Sanitary laws and regulations that govern the opera-
tion of food service establishments are based upon our
knowledge of microorganisms. These laws and regula-
tions are designed to promote and protect health by
applying knowledge to control the growth of disease-
producing organisms. Fundamental to food service
sanitation or food protection is the understanding that
those food and environmental conditions necessary to
sustain man are also ideal, in most instances, for the
growth of many types of microorganisms. The lack of
appreciation of these facts and apathy toward consist-
ent good sanitary food handling practices will inevita-
bly lead to outbreaks of foodborne illness.

In this lesson, we will be learning more about the
field of microbiology. We will be discussing briefly the
different types and growth characteristics of bacteria
and other microorganisms. We will place particular
emphasis upon those diseases of primary concern to
food service workers. Thus, it will become more ob-
vious to you how the sanitary laws and regulations
that govern the operation of food service establish-
ments have evolved from our evergrowing knowledge
of microbiology. It will also become obvious why the
principles of food protection must be consistently ap-
plied at all times.

B. Classification and Types of Microorganisms

Many thousands of microorganisms have been dis-
covered since Leeuwenhoek first saw his “wee beas-
ties” through his simple hand lenses more than 100

years ago. Improvements in the construction of micro-
scopes as weil as improved laboratory techniques have
been instrumental in furthering our search for a clearer
understanding of microbiological life.

Although we cannot see the world of microorga-
nisms without the aid of a microscope, we should not
permit this to be confusing. Microorganisms are simi-
lar to people in many ways, and just like people, they
can be placed in different categories or classifications,
to make our understanding of them much easier and
clearer.

1. Classification of microorganisms.

Microorganisms are small unicellular or multicel-
lular living entities that require the use of the mi-
croscope for direct observation. Just like people,
they take in food, reproduce, and give off waste
products. Many microorganisms may be found in
food, for it provides an ideal place in which they
can live and grow. Some of these may cause illness
in the person who ingests the food item that the or-
ganism contaminates. Qutbreaks of acute illness
caused by eating food in which certain microorgan-
isms have multiplied profusely are referred to as
foodborne disease outbreaks. Microorganisms that
may cause foodborne illess include bacteria, viruses,
and parasites.

Although different types of microorganisms cause
foodborne illness, most outbreaks are caused by bac-
teria. For this reason, most of our discussion of the
classification of microorganisms will be limited to
bacteria and only touch very briefly on viruses and
parasites.

a. Bacteria.

Bacteria are single-celled plants that contain ne
chlorophyll, the coloring material that gives other
plants their green color. They are very small but
do have some variation in size. Generally, we can
say that they are 1/25,000 of an inch in size. In
other words, it would take as many as 25,000 in-
dividual bacteria placed side by side to equal 1
inch.
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(1) Classification of bacteria according to

shape.

Although there are many types of bacteria
they can be classified into three major catego-
ries according to shape or form.

(a) Round or spherical shape (cocci).

The first of the three forms is round in
shape. Bacteria having this shape are
called cocci. As we look through a micro-
scope at some of these round types of bac-
teria, we see them growing or being ar-
ranged in different patterns. For example,
some of them may occur as single cells,
others may be arranged in chains, and still
others may grow in clusters much like a
bunch of grapes.

(b) Rod or elongated shape (bacilli).

The second shape used in the classifica-
tion of bacteria is the rod or elongated
form. These types of bacteria are called
bacilli. Like the round bacteria, the rod
shaped ones may be found singly, in pairs,
or in chains much like links of sausage.

Two groups or genera of the rod shaped
bacteria have a characteristic of great im-
portance in our application of food protec-
tion practices: these genera produce
spores. A spore is a stage in the life cycle
of the organisins that is much more resist-
ant to heat, cold, or antibacterial agents
than the usual bacterial cell. The spore is
produced within the vegetative cell by the
development of a thick and relatively im-
pervious cell wall that makes it much more
difficult to destroy.

(c) Spiral or comma shape (spirilla).

The third shape used to classify bacteria
is the spiral or comma shape. These bacte-
ria are called spirilla or vibrio and are
found only as single cells and not in any
special arrangement. None of the spirilla
are known to cause foodborne disease in
man, but at least one of the vibrio is so re-
lated.

(2) Factors influencing growth of bacteria.

Bacteria, being single-celled organisms have
a relatively simple growth process. Reproduc-
tion of the bacterial cell takes place simply by a
cell dividing into two new cells. Each new cell
then divides into two additional cells. This re-
production is rather rapid under favorable en-

vironmental conditions and can occur on the
average each fifteen to twenty minutes.

There are a number of factors that influence
this growth. Important among these factors are
the nutrients or food available for use by the
bacteria, the moisture of the medium in which
the bacteria may be found, and the temperature
of the medium and time the bacteria live in the
medium. We frequently utilize this knowledge
in preserving food as well as in applying prin-
ciples of food protection. Even the amount of
acid or pH present can be a determinant as to
how well organisms grow.

(a) Nutrients.

The bacterial ceil contains a cell wall
through which the cell takes up simple nu-
trients in solution that the cell combines for
utilization in its growth process. The nu-
trient requirements for bacterial growth
vary with the individual kinds of bacteria.
Although some have very specific food re-
quirements, others may utilize a wide vari-
ety of nutrients. Bacteria responsible for
foodborne illness thrive in many of the
foods man eats in his daily diet, especially
those high in protein such as milk, eggs,
poultry, and meat.

(b) Moisture.

The amount of moisture necessary to
support bacterial growth varies; generally,
however, bacteria need food high in mois-
ture to grow. This condition can be found
in most of the foods we eat, and these
foods, therefore, provide an ideal environ-
ment in which bacteria may grow.

(c) Temperature.

Bacteria grow over a wide range of tem-
peratures; however, all bacteria have a
tempe: ture at which they grow best.
Some may grow at or near freezing and
some will grow at temperatures above
160°F. In general, we can say that all bac-
teria that cause outbreaks of foodborne ill-
ness can grow somewhere within the tem-
perature range of 45° to 140°F and may
survive temperatures as high as 140°F.
Most of these, however, grow well at tem-
peratures between 60° and 120°F, and
they have optimum or ideal growth tem-
peratures at or near 98°F. Therefore, dis-
ease producing bacteria have relatively
ideal conditions under which to live when




they are in food held at room temperature.

As you will see throughout our discus-
sion, temperature plays an important role
in the control of bacterial growth because
temperature is the one factor affecting bac-
terial growth that we can conveniently con-
trol, no matter what kind or condition of
the foed.

(d) Time.

Bacteria do not grow or produce toxins
instantaneously. As we mentioned pre-
viously, splitting of the bacteria cells takes
place about every 15 to 20 minutes. In oth-
er words, if we start with one cell, in 15
minutes it would be possible to have two;
in 30 minutes, four; in 45 minutes, eight;
and in 1 hour, 16. We usually start, how-
ever, with thousands of bacteria, so with
proper conditions you can see that soon an
astronomical number could be present.
This is the reason we emphasize control-
ling the time factor. Do not permit poten-
tially hazardous foods to stand at room
temperature for extended periods of time.
Refrigerate or heat the foods as rapidly as
possible to keep them out of the danger
zone of 45° to 140°F.

2. Types of microorganisms.

Many different types of microorganisms may be
found in food. Some of these may occur naturally;
some may be introduced during the processing of
food, such as the introduction of salmonella into
poultry products during slaughter; and some may
be introduced during preparation of the food in a
food service establishment. We shall discuss later
where these organisms come from.

Fortunately, most microorganisms cause no harm
to anyone; others are helpful and serve a necessary
and useful purpose. Some microorganisms are harm-
ful and can cause illness. An organism capable of
causing a disease is said to be pathogenic. You will
want to remember this word, pathogenic, for we will
use it frequently in our discussion.

a. Useful microorganisms.

Many microorganisms are of the type that per-
form some useful function for man. Without this
type we would not have many of the tasty foods
we so frequently enjoy. These microorganisms are
necessary for making cheese, wine, beer, sauer-
kraut, vinegar, and many other food products.
They are essential to the decay of dead matter by
assisting in breaking down dead organic material

and returning it to the soil. Without them all the
dead trees, leaves, animals, and other matter
would accumulate where they fall. It would not
rot, but remain in its present form. All of us can
imagine what the world would be like if this were
to happen.

b. Harmless microorganisms.

By far the greatest number of microorganisms
fall into that group that is harmless to man. Al-
though many are not really useful, they do no
harm when they contaminate food, except to
cause spoilage if the food is mishandled. We use
some types of harmless bacteria as indices of the
sanitary conditions of a food or food contact sur-
face. The coliform group of bacteria is one such
type. Coliform organisms are natural inhabitants
of the intestinal tract of warm blooded animals,
including man. When we find them in our food,
milk, water, or on food equipment or utensils, we
know that there is an excellent charice that these
items may be contaminated with pathogenic orga-
nisms as well.

c. Harmful or disease-producing microorganisms.

Harmful microorganisms are those that may
cause a disease if they, or some of their growth
products, gain entrance into the human body. As
we have said, all microorganisms that cause ill-
ness in man are said to be pathogenic microor-
ganisms. Many organisms can cause illness; how-
ever, we are specifically concerned with those that
can cause illness when taken into the body with
the food we eat. For example, typhoid fever, dys-
entery, botulism, and salmonellosis are diseases
that may be transmitted by the consumption of a
food product. It should be remembered, however,
that less than 1% of all bacteria is harmful to
man.

C. Sources of Foodborne Disease Microorga-
nisms

Leeuwenhoek found microorganisms wherever he
looked, and today we can do the same. They are uni-
versally distributed: on our hands, our bodies and
clothes; in the air and the soil; on utensils and equip-
ment; and in sewage and contaminated water. The ani-
mals we use for food are equally contaminated, and
man and animals are the primary sources of the path-
ogenic microorganisms that contaminate the food we
eat and cause outbreaks of foodborne illness.

1. Man.

Man himself is by far the greatest source of mi-

croorganisms that cause outbreaks of foodborne ill-
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ness. Microorganisms from the discharge of the hu-
man intestinal tract, and the respiratory tract, and
from infected sores, cuts, and beils, can and do fre-
quently contaminate food.

It is not necessary for a person to show signs of
illness to harbor disease organisms. People who in
all respects appear to be in good health may carry
disease-producing organisms in their body and may
in the process of preparing or serving food transfer
some of those organisms to the food. Such people
are known as carriers.

2. Animals.

Animals man uses for food, such as cattle, swine,
and poultry, have disease organisms or parasites in
their bodies. These organisms or parasites may in
turn be transmitted to man when he consumes the
food products prepared from those animals. Exam-
ples of diseases caused by these organisms are
trichinosis, which is associated with eating raw or
undercooked pork or pork products from infected
animals; salmonellosis, associated with a number of
animals but especially with poultry and poultry
products; undulant fever (brucellosis), associated
with drinking raw milk from infected cattle or with
direct contact of man with the infected cattle, swine,
or sheep.

3. Insects and rodents.

Insects such as flies and cockroaches, because of
the places in which they breed and live and because
of their habits, may be important factors in the
transmission of diseases. The causative organism of
diseases such as salmonellosis and dysentery are
known to be spread by these insects.

Rodents, especially rats, are a major factor in the
transmission of a number of disease organisms. Rats
have been incriminated in the transmission of such
diseases as salmonellosis, bubonic plague, leptospi-
rosis, and endemic typhus, as well as a number of
foodborne diseases.

In a later lesson we will discuss in some detail the
factors associated with insect and rodent control.

D. Classification of Foodborne Diseases

The United States Public Health Service lists 62 dis-
eases that are communicable or that may be transmit-
ted from man to man or from animals to man. Of
these, 25, or 40%, may be transmitted through foods.
As research advances our knowledge in food technol-
ogy and in the epidemiology of foodborne diseaze, we
are finding that foods are becoming involved more
and more in disease transmission.

R e S s ¥

Food poisoning, or to be more exact foodborne ill-
ness, applies to certain illnesses of abrupt onset follow-
ing the ingestion of food containing pathogenic mi-
croorganisms, bacterial toxins, or toxic chemical
compounds. Sometimes we do encounter a poisonous
food, such as poisonous mushrooms, but generally the
illness is caused by microorganisms or their growth
products, or from toxic chemicals that contaminate
food. For convenience and because the different ill-
nesses often exhibit characteristic symptoms, we can
classify these illnesses into different types.

1. Types of foodborne illness.

There are four major types of foodborne illness.
These are known as foodborne infections, foodborne
intoxication, chemical poisoning, and poisonous
plants and animals. Let us take a look at each of
these four types and learn something about each
one, so that we may have a better appreciation of
the role that food service workers play in the pre-
vention of these diseases.

a. Foodborne intoxication. _

Foodborne intoxication occurs when certain
microorganisms that contaminate food have had
the opportunity to grow and produce chemical
substances that are poisonous (toxic) to the per-
son eating the food. You will notice we have said
that the microorganisms must have had the op-
portunity to grow. We have mentioned that orga-
nisms need certain conditions—such as a food
supply, moisture, sufficient time, and the right
temperature—if they are to grow. We usually
have, in the food itself, two of these essential con-
ditions: the moisture and the food supply. If food
does become contaminated in some way, we can
control the growth cf the microorganisms only by
controlling the third and fourth factors: tempera-
ture and time. Therefore, if these toxins are pres-
ent in the food, we can be sure the food has been
held at temperatures for a sufficient length of time
to permit growth of the microorganisms and the
production of the toxin. Unfortunately, the toxin
does not usually change the locks or flavor of the
food, and persons consuming the food are not
aware that they are eating something that may
make them extremely ill. '

Some of these toxins are most difficult to de-
stroy or to render inactive, whereas others can be
easily destroyed. The toxins produced by certain
strains of staphylococcal organisms will withstand
boiling temperatures for long periods of time and
are virtually impossible to destroy by normal
cooking methods, but the toxin produced by the
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botulism organism may be destroyed in a few
minutes by boiling.

(1) Food intoxication due to staphylococcal

enterotoxin.

Outbreaks of foodborne illness are very fre-
quently caused by the toxin of staphylococcal
organisms. Most people are carriers of staphy-
lococci, which are natural inhabitants of our
bodies and are found most frequently in the
nose and on the skin. Usually, we are com-
pletely unaware of their presence. Frequently,
outbreaks of staphylococcal foodborne intoxica-
tions are traced to food service workers with
nasal discharge, skin infections, or infected cuts
or boils. Foods commonly involved are cooked
ham and other meats, and cream-filled or cus-
tard-filled pastries. Salad-type foods such as po-
tato salad, ham salad, tuna salad, or those hav-
ing a high protein content are frequently
associated with outbreaks of foodborne illness
caused by toxins of staphylococcal organisms.

The toxins produced by the staphylococcal
organisms are difficult to inactivate by heat,
and normal cooking times or temperatures ef-

* fect them very little. Therefore, it is extremely

important that we do not hold food under con-
ditions that will permit growth of these orga-
nisms. We will discuss at some length later in
this course how we «aa control the growth of
all organisms that cause foodborne iliness.

Persons made ill from eating food containing
the staphylococcal toxins will usually become ill
1 to 6 hours after eating and will experience
nausea, vomiting, diarrhea, and abdominal
cramps. Frequently, they will be so ill that they
will be confined to bed or even hospitalized. Al-
though people usually recover from this illness,
death does sometimes occur. Persons in poor
physical condition, the young, and the older
age groups are at greatest risk.

(2) Food intoxication due to exotoxin of Clos-

tridium botulinum.

All of you no doubt have heard of the botu-
lism poisoning problem a few years ago caused
by improperly processed, packaged, or trans-
ported fish. Unfortunately, a number of human
deaths were associated with these outbreaks.

Botulism, too, is caused by a toxin produced
by a certain organism, and it is usually associ-
ated with underprocessed food that has a nor-
mally low-acid content. Home-canned green

beans, corn, and similar products are foods of
the low-acid type that have been involved in
cases of botulism. Today other types of foods,
even pickles, have been found to contain the or-
ganisms that produce the deadly botulinal toxin.
This toxin is extremely poisonous, but is
easily destroyed by heat. For this reason,
home-canned low-acid foods, such as those we
have just mentioned, should not be tasted be-
fore heating to the boiling point. In a number
of deaths from botulism, the person who had
no more than tasted a small portion of the con-
taminated food, died as a result.

Persons suffering from botulinal intoxication
usually become ill within 12 to 36 hours and ex-
perience dizziness, double vision, and muscular
weakness, as well as difficulty in swallowing,
speaking, and breathing.

Although there have been great advances in
recent years in the treatment of botulism, it is
frequently a fatal disease.

b. Foodborne infections.

Foodborne infections, in contrast with food-
borne intoxications, occur when specific organisms
contaminate food and have the opportunity to
grow and multiply to large numbers before the
food is eaten. Unlike the illness caused by the
presence of a toxin, it is the organism itself that
causes the illness.

There are three general types of foodborne
infections: those caused by bacteria, those caused
by parasites, and those caused by viruses.

(1) Bacterial infections.

A number of specific organisms cause infec-
tion through food. They all are important from
the standpoint of prevention; however, we will
discuss only those that are most frequently in-
volved in outbreaks of foodborne illress.

(a) Salmonellosis.

Our most frequent type of foodborne
infection is that caused by organisms of the
genus Salmonella. There are more than
1,200 different varieties of salmonella, and
most of them may cause illness in man.
Foods most frequently involved in out-
breaks of salmonellosis are eggs and poul-
try products, although meat and meat
products are also frequently involved.
These foods may become contaminated
during slaughter and preparation of the
animal or at any of the many points where
the food is handled or processed, from the
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time of slaughter or harvesting until it is
served to the consumer.

The time before symptoms of foodborne
infections appear is usually longer than for
foodborne intoxications. Salmonellosis
may occur in 12 to 24 hours, but in the
case of typhoid fever it may not appear
for as long as 3 weeks. There are a wide
variety of symptoms. The more common
ones are fever, abdominal pain, diarrhea,
frequent vomiting, and chills. Although
salmonellosis is not often fatal, it is a spe-
cial hazard to those who are in poor physi-
cal condition, or to the very young and the
aged.

(b) Clostridium perfringens infections.

An organism being more and more fre-
quently associated with outbreaks of
foodborne illness. is Clostridium perfrin-
gens. It belongs to the same genus as the
~ botulinum. organism. However, disease
produced by the perfringens is not as se-
vere as botulism, and very few deaths have
occurred. The Clostridium perfringens or-
ganism is a normal inhabitant of the intes-
tinal tract of man, as well as a constant
contaminant of soils, nonpotable water,
and unprocessed foods. There are also
heat-resistant strains of these organisms,
“which are extremely difficult to kill by heat-
.ing or cooking. This makes it extremely
important that we take precautions with
foods that are to be reheated, so that any
~ of these organisms that may be in the food
are not permitted to grow.

Almost all the outbreaks from this type
of an infection have been associated with
‘cold, cooked, or reheated meat, stews, or
meat pies. Stews and similar type dishes
are frequently prepared from leftover
food, and because leftovers often remain
unrefrigerated for extended lengths of
time, such foods have often been incrimi-

 nated in outbreaks of foodborne illness.

Persons suffering from a Clostridium
perfringens infection will usually become
- 1ll within 8 to 22 hours after eating. They
will suffer acute abdominal pain and diar-
rhea. Unlike salmonellosis, Clostridium
perfringens infection will not usually cause
- nausea and vomiting. Also, fever, shiver-
ing, and headaches will be rare.

(c) Bacillary dysentery (Shigellosis).

Although not occurring as frequently as
infections from salmonellosis, bacillary
dysentery is not an uncommon type of
foodborne disease. It is caused by an orga-
nism of the genus Shigella. When found in
moist prepared foods such as ham and egg
salad and milk or dairy products, usually
the food has been contaminated with feces
of an infected person. Outbreaks of Lacil-
lary dysentery in a food service establish-
ment frequently indicate a breakdown in
the basic principle of personal hygiene and
food protection.

Symptoms of diarrhea and cramps, ac-
companied by fever and often vomiting,
usually develop in 2 to 3 days after con-
suming the food containing the organism.
In severe cases, the stools of the patients
may contain blood.

(d) Other bacterial infections.

There are a number of other infections
that can and are occasionally transmitted
through food. We will consider them only
briefly here, but their importance as food-
borne diseases cannot be overlooked.
Brucellosis.

With the advent of milk pasteurization
and dairy herd management practices, bru-
cellosis or undulant fever (Bang’s Dis-
ease) has been virtually eradicated. It is
still a problem if raw milk is used; this is
one of the more important reasons why
only pasteurized Grade “A” milk should
be served to the consumer.

Hemolytic and other streptococcal infec-
tions.

Streptococcal foodborne infections occur
from food contaminated with fecal mate-
rial or nasal or oral discharges from cases
or carriers, or from milk from cows hav-
ing udder infections. In contrast to the in-
toxication type of illness, the symptoms of
streptococcal infection do not occur as
quickly.

Tuberculosis.

Tuberculosis continues to be a major
public health problem. in this country, but
fortunately it is not frequently foodborne.
It can occur, however, from drinking raw
milk or from eating other contaminated




dairy products such as cheese made from
the milk of infected cattle.

The only way to effectively control food-
borne tuberculosis is to eradicate it from
cattle, use only pasteurized milk and other
pasteurized dairy products, and prohibit
suspected or confirmed human cases from
working in food establishments.

(2) Parasitic infections (nonbacterial).

In addition to the problem of foodborne ill-
ness caused by the many bacterial microorga-
nisms, we must be concerned with other types of
microorganisms. These illnesses are more com-
monly referred to as parasitic infections.
Fortunately, outbreaks of foodborne illness due
to the several types of parasites are not com-
mon in this country, but we should be ac-
quainted with them and know some of their
characteristics. Persons returning to the United
States from foreign countries may bring these
parasites with them.

(a) Amoebic dysentery (amoebiasis).

Amoebic dysentery occurs when moist,
high protein foods, such as meat, eggs,
poultry, milk and milk products, are con-
taminated with human feces from infected
persons. Water contaminated with sewage
is also frequently involved.

The symptom oi amoebic dysentery is
usually diarrhea of varying severity. The
symptom will usually develop within a few
days but' may take several weeks or
months. Occasionally, amoebic dysentery
is a fatal disease.

(b) Trichinosis.

Trichinosis is one of the more important

of the parasitic infections of concern to the

~ food service worker. It is caused by a tiny
worm that infects hogs and other animals

- we use for food. These tiny worms burrow

- into the muscle of these animals, and when
raw or insufficiently cooked meat contain-
ing the live larvae is eaten by man, infec-
tion and illness may follow. Although it is
not often fatal, there is no known cure and
full recovery is slow. Therefore, in the in-
terest of safety, it must be prevented. This
can be done easily by properly cooking all
pork or pork products. We shall go into
the procedures to assure that pork is
cooked properly in our next lesson.
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(c) Tapeworms.

Infection of humans by the tapeworm of
beef, pork, and fish occurs infrequently
and is not as serious a problem as that as-
sociated with trichinosis. Tapework infec-
tions also result from eating the raw or in-
sufficiently cooked meat or products made
from infected animals. These infections,
too, can be effectively controlled by prop-
erly cooking the meat.

(3) Viral infections.

Today, as we learn more and more about
transmission of diseases through food, we are
finding that disease previously thought to be in-
capable of being transmitted through food can,
in fact, be so transmitted. This is the case of
some of the virus diseases. Viruses are microor-
ganisms even smaller than the bacteria and can
be seen only by the use of what is known as the
electron microscope, There are two and possi-
bly three types of viral infections with which
we must be concerned when considering food-
borne illness. These are infectious hepatitis, po-
liomyelitis, and virus of the Coxsackie and

ECHO groups.
(a) Infectious hepatitis.

Of the foodborne viral infections, infec-
tious hepatitis probably occurs most fre-
quently. It may occur after eating shellfish,
especially raw oysters and clams, harvested
from sewage contaminated water. When
other foods such as milk, other beverages,
and moist food similar to potato salad are
involved, the source of the virus is usually
either someone who has had the disease or
contaminated water. It can be easily con-
trolled by cooking the shellfish, pasteuriz-
ing the milk, using safe water supplies,
and practicing the safe food handling prin-
ciples we will be discussing.

(b) Poliomyelitis.

One of the truly great triumpks in pub-
lic health has been the prevention of polio
by the development and use of the Salk
and Sabin polio vaccines.

Polio is infrequently transmitted
through food, but it can be if we let our
safeguards in food handling practices
break down. Raw milk is the food most
commonly associated with outbreaks of
foodborne polio. Personal cleanliness of
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persors handling milk, pasteurization of
milk, and good public health practices will
prevent it from occurring.
(c) Coxsackie and ECHO viral infections.
The role of the Coxsackie, ECHO, and
other viruses in outbreaks of foodborne ill-
ness is not accurately known, but they are
viewed with suspicion. As more research is
performed, we will find out more about
these organisms. In the meantime, if we
practice the principles discussed in this
course, we will be doing those things that
will prevent all types of foodborne illness.

c. Chemical poisoning (intoxication).

Today we live in a world of chemicals, and the
chance of consuming, with our food, a chemical
that will make a person ill is ever present. With-
out adequate control and proper use of the many
chemicals involved, there would be many more
outbreaks of foodborne illness due to chemicals.

Toxic chemicals such as cadmium and zinc
(galvanized) have been used to plate food con-
tainers and equipment and frequently have been
involved in cases of metallic poisoning. Other
metals such as antimony, copper, and lead have
also been involved. All of these metals may dis-
solve in certain types of acid foods such as fruit
punch drinks, and thereby produce a toxic or poi-
sonous substance. When the food is consumed, the
persons consuming them become ill within min-
utes.

Many of the chemicals used in cleaning and
sanitizing solutions are toxic. Also those chemi-
cals we use to control insects and rodents are, by
their very nature, intended to kill. If used improp-
erly or accidentally mixed with food or drink,
they can cause severe illness and even death in
humans. In a later lesson we will discuss the care
and handling of cleaning and sanitizing com-
pounds and pesticides in the establishment. It is
an important part of food protection.

Today in this country we have the world’s most
abundant food supply. One facto: which makes
this so is the fact that we use great quantities and
varieties of pesticides on our crops during pro-
duction of our food supply.

B

The use of these pesticides is rigidly controlled,
especially when the food is to be shipped between
States. We must take precautions, however, to
make sure that any residue that remains on food
is removed during preparation. This can usually
be done by thoroughly washing, and by trimming
and peeling the food before it is prepared.

It’s better to be safe than to be sorry.,

d. Poisonous plants and animals.

Certain plants or animals are themselves poi-
sonous and have been mistakenly or accidentally
used as food. Some plants, known to be poison-
ous, that have been associated with outbreaks of
foodborne illness are certain mushrooms, toad-
stools, water hemlock, jimson weed, and the seeds
from the castor bean plant. Shellfish such as mus-
sels and clams taken from certain waters at par-
ticular times of the year and certain tropical fish
have also been involved in outbreaks of food-
borne illness. Illness caused by consuming these
toxic foods may occur within a few minutes after
eating and is often fatal. Cooking the food does
not usually destroy the material in the food that
causes the illness, The best way to avoid the pos-
sibility of eating & poisonous plant or animal is to
know your food sources and make sure they are
safe. We will speak more about safe food supplies
later. .

E. Summary

In this lesson, we have become better acquainted
with the world of the microorganisms. We have found
that they are everywhere about us but that the primary
source of those organisms causing outbreaks of food-
borne diseases is man himself and the animals he uses
as food.

We have pointed out that our principles of sanita-
tion are based upon our knowledge of microbiology.
Through an understanding of these basic principles of
microbiology and the factors that affect microbial
growth, we can understand the real need for maintain-
ing a high level of sanitation in our establishments. As
these factors are discussed in later lessons, you will be
able to more clearly see how they fit into our scheme
of microbiology and its relationship to food protection
for the prevention of foodborne illness.
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Questions for Use With Lesson 2

MICROBIOLOGY AND FOODBORNE DISEASES

Sanitary laws and regulations that govern the operation of food service establish-
ments are based upon our knowledge of microorganisms.

Microorganisms that cause outbreaks of foodborne illness multiply rapidly at the
normal human bedy temperature.

Microorganisms that cause foodborne illness include bacteria, viruses, and para-
sites.

Bacteria are frequently classified according to their shape.

In food protection, the one requirement for the growth of bacteria that we can
control best is the temperature of the food.

Disease-producing bacteria have relatively ideal conditions under which to live
when they are in food held at room temperature.

All bacteria may be classified as being useful.

Of all the sources of microorganisms, man is by far the greatest source of those
that cause outbreaks of foodborne illness.

Only those persons known to be ill carry a disease-producing organism.

Of the 62 diseases that are communicable or that may be transmitted from man
to man or animal to man, 25, or 40%, are transmissible through food.

Some bacteria produce a poisonous substance that may make a person ill when
eaten.

Foods frequently involved in outbreaks of illness are meats, cream-filled or cus-
tard-filled pastries, and salad-type foods such as potato or ham salad.

Animals used for food are frequently conteminated or infected with organisms
that cause outbreaks of illness.

There are four major types of foodborne illness.

Foodborne intoxication occurs when certain microorganisms, which may con-
taminate food, have had the opportunity to grow and produce chemical substances

_ in the food before it is eaten.

When bacteria or poisonous substances contaminate food, a characteristic odor is
produced that will tell you the food is contaminated and should not be served.

Outbreaks of foodborne illness are most frequently caused by those organisms
that are natural inhabitants of our body.

Persons made ill from eating a contaminated food may in some cases become ill
within a few hours after eating whereas others who have eaten similar food may
not develop the symptoms for several days.

Milk pasteurization is one of the processes that has resulted in a low occurrence
of outbreaks of foodborne illness associated with milk.
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True

False
0O 20.
0O 21.
0O 22.
0O 23.
0O 24.

Chemical poisoning associated with food occurs most frequently after drinking
fruit-punch-type drinks that have been mixed or stored in containers made from
cadmium or zinc.

In a food service operation, there is little need to be concerned with plants or
animals that may contain poisonous substances since those substances are destroyed
during the cooking process.

Although insecticides are used extensively during the growing of our food supply,
we can be assured that no residue will be left on the food because all foods are
rigidly controlled by the Federal government.

Outbreaks of foodborne illness are frequently associated with foods that have
been leftover, reheated, and served at a later meal.

We are recognizing that viral infections such as infectious hepatitis are involved
in outbreaks of foodborne illness.
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Lesson Plan No. 3

Principles to be Taught

How food is contaminated by microorganisms and toxic

substances

Methods for the protection of food to prevent food-

borne illness

A. Introduction

B. Methods by Which Microorganisms are
Spread in Food Establishments and to Man

1. Two primary channels for transmission of agents
of foodborne illness.

a. Transmission through food.
b. Transmission to food by utensils and equip-
ment.

2. Sources by which food and utensils and equip-
ment can be contaminated.

a. Unclean hands.
b. Carriers and infected persons.
c. Improperly washed fruits and vegetables.

d. Improperly washed and sanitized utensils, table-
ware and equipment.

e. Improper handling and storage of food or
utensils and equipment.

C. Methods for the Protection of Food to Pre-
vent Foodborne lllness

1. Personal hygiene.
2. Food service workers free from disease.

3. Food secured from approved sources.

a. Safe water sources.

b. Safe milk sources.

c. Safe meat sources.

d. Safe canned foods.

e. Approved sources of shellfish.

4. Proper storage for the protection of foods.
a. Protection during dry storage.
b. Wet storage of packaged food prohibited.

5. Temperature and its relation to food protection.

a. Optimum temperature for microbial growth
and the danger zone for holding food.

b. Cold prevents or retards bacterial growth.

36

c. High temperature destroys bacteria.

d. Motto for temperature control in food protec-
tion.
6. Proper practices for refrigeration of foods.

a. What foods must be refrigerated.

b. Periods of refrigeration.

c. Thawing of frozen foods.

d. Arrangement of food in containers and refrig-
erators.

e. Cleaning of refrigerators.
f. Refrigerator thermometers.

7. Proper practices for the preparation of food.
Clean hands.

Clean equipment.

Clean practices.

. Clean fruits and vegetables.

Avoiding leftovers.

™0 a0 TR

Proper cooking of foods.

(1) Pork and pork products.

(2) Poultry and poultry products.
g. Display and service.

(1) Cold foods.

(2) Hot foods.

(3) Serving of foods.

(4) Unpackaged foods.

(5) Single-service utensils.

F. Methods to Control the Spread of Disease
Through Food: The Four Basic Rules of Food

Protection
1. Xeep food clean.

2. Keep food cold.
3. Keep food hot.
4. Don’t keep food in the danger zone.

G. Summary




Lesson Manuscript No. 3

Principles to be Taught

How food is contaminated by microorganisms and toxic

substances

Methods for the protection of food to prevent food-

borne illness

A. Introduction

So far in this course we have learned that bacteria
are minute single-celled plants that have different
shapes and a variety of growth characteristics or hab-
its. We have learned that bacteria and other microor-
ganisms are everywhere about us and that there are
numerous sources from which disease-carrying bacte-
ria and other microorganisms may be transmitted or
carried to food. These sources, as we learned, are of-
ten found to be rodents and insects, the animals we
use as food, and man himself. We have also learned
about specific diseases that may result when we con-
sume food contaminated with pathogenic microorga-
nisms.

In this lesson we shall discuss how microorganisms
are spread in food establishments and to the consumer.
We shall also learn the methods that we, as food serv-
ice workers, can use to preveat this spread and at the
same time prevent the growth of microorganisms or
destroy them entirely. By knowing these facts, you will
become more appreciative of the importance you play
in the preveniion and control of foodborne illness and
in the serving of a wholesome, safe and tasty food to
the consumer, yourself, and fellow workers.

B. Methods by Which Microorganisms Are
Spread in Food Establishments and to Man

You will recall that we said microorganisms could
not move about by themselves. Since they cannot move
from place to place alone, there must be ways or meth-

. ods by which they are transported or moved into and

throughout the establishment, and, subsequently, to
man to cause a case of foodborne illness.
To control the spread or transmission of microor-

‘ganisms, we must know how this transmission takes

place. This, then, is the question for which we must
find an answer.

How are microorganisms and other toxic substances
which cause outbreaks of foodborne illness transmitted
from their source to man?

1. Two primary channels for transmission of agents
of foodborne illness.

Although there are a number of ways in which
microorganisms and toxic substances may be trans-
mitted to man, we shall consider only the principle
ways by which this occurs in food establishments.

a. Transmission through food.

Food, of course, is the one factor common to
all our work, regardless of where or in what type
of food establishment we work. Since food can
easily become contaminated and under appropri-
ate conditions can afford an ideal environment in
which microorganisms can grow and multiply,
disease-producing microorganisms may frequently
be taken into the body with the food we eat. Even
though there may be huge numbers of these orga-
nisms present in the food, the taste or appearance
most likely will not be changed in any way. Food
accidentally or mistakenly prepared from poison-
ous plants or with toxic chemicals have in many
instances made people ill. Therefore, we can see
that food itself is the primary source for the
transmission of disease-producing agents.

b. Transmission to food by utensils and equip-
ment.

We have learned that microorganisms are all
about us. Since they are so widely distributed in
our environment, it is possible for them to quickly
and easily contaminate the food we eat and the
utensils and equipment we use to prepare and
serve that food. Equipment such as spatulas,
tongs, pots, pans, mixers, slicers, grinders, and
even working surfaces must not be overlooked
when we are considering cleanliness. If such

" equipment is not cleaned and sanitized after be-
coming soiled or contaminated, any disease-pro-
ducing organisms on the surfaces of the equip-
ment have an excellent opportunity to gain
entrance to the food during preparation.
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In addition, those items such as forks, spoons,
knives, glasses, and other utensils that people
place into their mouths may be a direct source of
a disease agent if they have not been properly
washed and sanitized after use or if they have
subsequently become contaminated.

2. Sources by which food and equipment and uten-
sils can be contaminated.

Contamination of food and equipment and uten-
sils with microorganisms may occur from many dif-
ferent sources. If we recognize the more important
sources from which this contamination occurs, we
can be better prepared to prevent the major part of
the outbreaks of foodborne illness and, at the same
time, serve a cleaner food to the consumer.

a. Unclean hands.

Food becomes contaminated from unclean
hands probably more frequently than by any
other methods; because bacteria are found every-
where, our hands are continuously touching or
coming into contact with contaminated articles.
We know that we must touch some food or food
containers during food preparation. Therefore, if
we fail to wash our hands before beginning work,
after visiting the toilet, after cleaning soiled
equipment, soiled dishes or utensils, or before
preparing or serving food, we are most likely con-
taminating the food with disease organisms.that
may make the consumer ill. The old counter towel
on which hands are “wiped” between jobs should
not be considered adequate hand washing,.

b. Carriers and infected persons.

Another important source by which foed be-
comes infected or contaminated is from persons
who are carriers of a disease or from those in-
fected with a disease.

A carrier is a person who may be infected with
a disease and not exhibit any of the outward
symptoms of that disease. A carrier may have just
recovered from the disease or the disease orga-
nism may not have made him ill. He will, how-
ever, be harboring the disease organism in or on
his body and will be shedding that organism.
Thus, a person may be a source of foodborne
infection and not even know about it. Diseases
such as typhoid fever, salmonellosis, and staphylo-
coccal food poisoning can be caused by the trans.
mission of the organisins by carriers. Anyone
who is a suspected or known carrier of a disease
should not be permitted to work preparing or

serving food until he has been cleared after ex-
amination by a physician.

If a carrier, the person who does not show the
symptoms of the disease, can spread a disease, a
person suffering from an obvious communicable
disease is a more important consideration in the
control of foodborne illness. We are all ill at one
time or another with an illness that can be trans-
mitted through food. Because of this, and because
man himself is a major source of the organisms
that cause foodborne illness, persons who are car-
riers or who are obviously ill from a cold or who
have an infected cut, boil, skin rash, or other
infectious disease, should not work with food.
Rather, if they must work, they should be as-
signed to an area such as clean-up or maintenance
so they will not come into contact with food.

¢. Improperly washed fruits and vegetables.

In this country, we are fortunate that we have
an abundance of agricultural commodities grown
under conditions that permit assurance of rela-
tively safe foods. We are to be thankful that we
can eat just about any type of fresh fruit or vege-
table we desire without risking an intestinal upset
as is the case after consuming such foods in many
foreign countries. Even though we have assurance
that we are buying quality vegetable products, we
still must take precautions to see that they are
properly washed and handled during preparation.

Today, the vegetable products served in your
restaurant come from all parts of the United
States: lettuce may come from California, toma-
toes from Florida or Texas, and potatoes irom
Idaho or Maine. These may have been grown on
irrigated land and were most likely treated with a
pesticide to control insects. Therefore, we must be
sure that vegetables, especially those eaten raw,
either alone or in salads, have been thoroughly
washed to remove any organism or substance that
could cause illness.

d. Improperly washed and sanitized utensils,
tableware, and equipment.

Both the food and the customer are continually
coming in contact with various utensils and pieces
of equipment within our establishment. Food is
prepared and stored in many types of utensils and
equipment. The consumer places tableware such
as forks, spoons, and glasses in his mouth. If
these utensils, tableware and equipment have not
been thoroughly washed and sanitized since they
were last used, or if they should become recon-
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taminated after being cleaned, they may well carry
to the food and on to the customer, organisms
which may make him ill. Also, should a customer
find residues of dried food or other soil, such as
lipstick, on his utensils, it could mean a lost cus-
tomer since soiled table service may establish in
the diner’s mind a poor attitude toward the estab-
lishment.

Such an attitude by the diner may not be the
fault of a single individual, but may reflect upon
the job being done by several persons: the owner
for not providing adequate dishwashing facilities;
maintenance personnel for not keeping the dish-
washing machines in proper operating condition;
the person responsible for the dishwashing opera-
tion for not removing and rewashing improperly
washed utensils as they came from the dishwash-
er; and the waitress or person responsible for not
making certain that all table service was clean.
This is but one example illustrating that the pre-
vention of foodborne illness is a team effort. At
the same time, the employee who does an effective

- job is helping management impart to the diner a
better attitude toward the establishment.

e. Improper handling and storage of food or
utensils and equipment.

Even though we have purchased safe and
wholesome food for use in our establishment and
have properly washed and sanitized the utensils
and equipment used to prepare and serve that
food, these items may become contaminated if we
do not use proper precautions to protect them
from recontemination during storage or after
being washed and sanitized.

Our objective then is to keep food clean, whole-
some, and free from spoilage and contamination.
To do this we must be constantly on guard to pre-
vent a “slip-up” of any procedure or practice over
which we have control, be it with the raw prod-
uct, during storage or preparation, washing and
sanitizing utensils, or the general operation of the
food service establishment. Only in this manner
can we prevent possible transmission of a disease
to ourselves or the consumers.

C. Methods for the Protection of Food to Pre-
vent Foodborne lliness

Because there are so many sources from which dis-
ease agents may be transmitted to food and because
food can become easily contaminated by these disease
organisms, food must be protected at all points along
the food chain, from the time it is produced until it is

served to the consumer. This not only involves a great
number of people, it also involves a great many proce-
dures that must be followed if proper protection is to
be given the food supply. Our concern then is to learn
about the procedures and practices that we must fol-
low, and once learned, to apply them continuously
when we are working in any capacity associated with
preparing and serving food.

1. Personal hygiene.

The principles of food protection begin with the
individual food worker. You will recall that we men-
tioned during our first session the importance of the
individual’s role in the application of the principles
of sanitary food preparation and service. We know
that the “human elemeni” is the single most impor-
tant factor in the control of foodborne illness. This
significant role begins with the habits of personal
hygiene that the food service worker practices. We
will not go into these habits now, but we will spend
considerable time discussing habits in a later lesson.

2. Food service workers free from disease.

Not only must food service workers have good
habits of personal hygiene if they are to work pre-
paring or serving food, but they must also be free
from all communicable diseases.

As we have learned, many of the diseases trans.
missible through food are carried by man himself.
None of us would want to cause another person to
become ill with a disease we may be harboring in
our bodies. Therefore, it is important that we be
healthy individuals when we work in a food service
establishment. In a later lesson we will discuss more
about what we can do to assure ourselves that we
are free from disease.

3. Food secured from approved sources.

The safety and wholesomeness of food is a basic
requirement for the protection of the consumer’s
health. Although you as operators or employees of a
food service establishment have little direct control
over the conditions under which food is produced,
you do have control over the sources from which
you purchase the products. Therefore, all food in
food establishments should be from sources ap-
proved or considered satisfactory by the health au-
thority. The industry should feel free to ask Federal,
State, or local agencies about food sources. All food
should be clean and wholesome, free from spoilage,
adulteration, and misbranding, and otherwise safe
for human consumption.

With food products coming from all sections of
the country and even the world, how can we deter-
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mine safe food sources? Really, this is not so diffi-
cult when we consider the vast network of people
and programs, specifically the U.S. Public Health
Service, the U.S. Department of Agriculture, and
State and local health and agriculture agencies, con-
cerned with protecting our food supplies. "

a. Safe water sources.

Although water is not thought of as a food, in
the true sense of the word, disease can be trans-
mitted by water containing pathogenic organisms,
through foods prepared with the use of contami-
nated water, or by utensils and equipment washed
with contaminated water, Municipal water sup-
plies can usually be considered safe and should be
used exclusively whenever they are available.
These supplies are under routine surveillance and
testing. If a private well or water supply is used,
the water also should be periodically tested for
freedom from pathogenic organisms.

b. Safe milk sources.

Most foods will support microbiological
growth; however, milk, considered nature’s most
perfect food, is the one food that is considered to
be especially critical as a vehicle of foodborne
disease. Because of effective milk sanitation pro-
grams, the number of outbreaks of foodborne ill-
ness caused by milk or milk products have been
relatively small in recent years. We want to keep
it that way. In fact, milk has been associated with
less than 3% of the more than 200 outbreaks of
foodborne illness reported in the United States
each year.

Although a few communities may still permit
the sale of raw or nonpasteurized milk, all fluid
milk or fluid milk products, such as coffee cream,
haif and half, and whipping cream, should be pas-
teurized Grade “A” products. It is only by the
continuous use of Grade “A” pasteurized milk
and milk products that we can prevent foodborne
illness attributed to milk.

c. Safe meat sources.

We have said that foodborne illness can be
spread from an infected animal to humans; there-
fore, it is important that all meat or poultry come

Our responsibility, then, is to see that these prod-
ucts will be properly stored and handled in the es-
tablishment.

d. Safe canned foods.

Improperly canned foods have been frequently
involved in outbreaks of foodborne diseases.
Low-acid, canned foods, such as corn, beans, and
canned meats, that have been prepared in the
home have often been incriminated. Many of
these outbreaks have involved the deadly botu-
lism. To assure the safe quality of canned foods,
only those processed in a commercial food proc-
essing plant should be used. Home-canned prod-
ucts should never be used in a public food service
establishment.

e. Approved sources of shellfish.

Our modern methods of food processing along
with our rapid distribution systems make oysters
and other shellfish readily available to all areas of
the country. Waters in which shellfish are grown,
especially oysters, clams, and mussels, are subject
to pollution by sewage. Shellfish harvested from
polluted areas are frequently contaminated by dis-
ease-producing organisms. Typhoid fever, infec-
tious hepatitis, and other diseases can easily be
transmitted through contaminated shellfish. To
avoid the possibility of purchasing shellfish har-
vested from polluted waters, the shellfish should
be from sources approved by the State shellfish
authority and be properly identified by the name
and certification number of the original shellstock
shipper.

Fresh and frozen shucked oysters, clams, and
mussels should be properly identified on the pack-
age by a certification number issued by the State
shellfish control agency of the State in which the
shellfish is packaged. Semi-monthly a list of these
certification numbers along with the name of the
shipper or packer is published and widely distrib-
uted by the Public Health Service. By checking
the number on the container or the package
against this list, or in requesting the health de-
partment to do so, we can be better assured of re-
ceiving wholesome shellfish.

from healthy animals that have been slaughtered
and processed in a sanitary manner. We can be
better assured of this when all the meat and poul-
try products we purchase bear the label of an of-
ficial inspection agency, such as that of the U.S.
Department of Agriculture, the State or local
health department, or other regulatory agency.

4. Proper storage for the proiection of foods.

The protection of the foods we purchase for prep-
aration and serving to the customer has been the

responsibility and under the control of other people

until they are received in the establishment. At this
point in the food chain, the receipt by the food es-
tablishment, the sole responsibility for the proper
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protection of the food during storage, preparation,
holding for service, and the final service becomes
that of the employees of the establishment.

‘We do not usually prepare and sexve food imme-
diately after purchase; therefore, it must be stored
for varying lengths of time and under a variety of
conditions until it is prepared for service. After
preparation, food again is usually held or stored un-
til final service to the consumer. At each of these
points the food is subject to contamination in a mul-
titude of ways unless proper protection is provided.
Also, any organism contaminating the food has the
opportunity to grow if the proper storage conditions
are not providad.

Generally, storage of incoming foods will be
handled by one of two methods. Nonperishable
foods, such as canned goods, flour, sugar, and other
staple food items—as well as paper goods and sup-
plies—will be placed in dry storage. Perishable
products, such as fruits and vegetables, and poten-
tially hazardous foods, such as meat, poultry, eggs,
and similar foods, will be placed in refrigerated
storage.

a. Protection during dry storage.

The protection of food from contamination
during storage is the beginning of the protection
in the establishment. Food placed in dry storage
should be so arranged and stored that the food
placed in storage first will be used before newer
incoming supplies. The motto is “First in, first
out.” All foods should be stored off floors on pal-
lets or shelves and, if possible, away from walls.
This type of storage permits easy access for clean-
ing floor, walls, and corners, eliminates harborage
for insects or rodents, and raises food off the
floor, preventing contamination from flooding if a
floor drain becomes stopped up or some other
plumbing fixture overflows as a result of sewer
blockage.

Overhead sewers should not be permitted in
storerooms. Such sewers may leak, dripping sew-
age onto containers of food stored beneath them.

b. Wet storage of packaged food prohibited.

In some areas it has been the practice to store
packaged foods such as cartons or bottles of milk,
orange drinks, and soft drinks in iced water to
keep them cold. This practice should not be per-
mitted because the water in which the food con-
tainer is stored often is contaminated through use
and from the soiled outsides of the container. The

dirty water may enter the food through a leak in
the container, thereby contaminating the food in-
side, or, in pouring from the container, contami-
nation may be washed into the glass.

5. Temperature and its relation to food protection.

You will recall that in our second lesson we dis-
cussed some of the requirements necessary for the
growth of microorganisms, We discussed four of
these as being most important: food, moisture, tem-
perature, and time. As we pointed out, we have little
opportunity to control the first two of these require-
ments and depend most upon controlling the temper-
ature of food to control microbial growth.

a. Optimum temperature for microbial growth
and the danger zone for holding food.

You will recall that we pointed out that most
disease-causing microorganisms grow best at tem-
peratures near that of the human body or about
100°F. Actually, disease organisms will grow over
a wider range of temperatures, and this is why a

danger zone of temperatures has been established.
This zone ranges from 45° to 140°F'.

b. Cold prevents or retards bacterial growth.

We know that if we keep food at a temperature
of 45°F, or below, microorganisms will not grow
very well and usually cannot reproduce in suffi-
cient numbers to cause illness. We have to remem-
ber that this temperature, or even freezing, will
not kill most microorganisms but only slow down
or halt their growth temporarily. If the tempera-
ture rises significantly we can be sure any orga-
nisms present in the food will begin to grow.

c. High temperatures destroy bacteria.

The upper limit of our danger zone is 140°F.
Therefore, if we are to hold foods for serving
hot, they must be held at or above this tempera-
ture, Most organisms in food held at 140°F, or
above, are killed rapidly but are not readily af-
fected when the temperature goes much below
140°F or into the danger zone. So we can see that
after food is cooked, it should be kept really hot
—not just warm until served. If it is kept “just
warm” on the back of the kitchen range or on the
steam table, rapid microbial growth may occur
and an outbreak of foodborne illness could result.

To be sure that you are maintaining the correct
temperature, use a reliable thermometer.

1 The Manual of Naval Preventive Medicine, NAVMED P-.5010, and the

Air Force Manual 161-6 reéquire perishable food to be kept at 40°F and
below or at 140°F and above. .
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d. Motto for temperature control in food protec-

tion.

We in public health have long had a motto for
food protection. You may have heard it before. It
is very simple, a motto to remember and practice.
It is: “Keep food hot” (140°F or above); “keep
food cold” (45°F or below); or “don’t keep it
long.”

It means just what it says and, when followed,
can assure us that the food we serve will be safe.
All too frequently we fail to practice, or “fudge
on,” this little motto.

6. Proper practices for refrigeration of foods.

Although we take the necessary precautions to

protect food from contamination during prepara-
tion, we must remember that these precautions can
never be carried out with 100 percent efficiency and
that contamination of food does occur.

If the motto just learned about temperature con-

trol is kept in mind, we can see immediately that
there is a way to readily control the growth of any
organisms that may contaminate the food. There-
fore, let us look at some of the practices that we
must follow during refrigeration of food.

a. What foods must be refrigerated.

Foods such as fresh fruits and vegetables need
be refrigerated only to maintain their quality and
shelf life, but potentially hazardous foods—those
that contain meat or meat products, eggs, milk, or
other high protein foods—must be maintained at
a temperature of 45°F or below unless we are
holding them at a hot temperature for serving.
Then they must be held at 140°F or above.

b. Periods of refrigeration.

Foods must be refrigerated at all times except
during the period of actual preparation or serv-
ing. Hot foods when removed from the range af-
ter cooking or from the steam table should be
placed in the refrigerator immediately. Some peo-
ple think this may cause the food to “sour,” but it
will not harm the food in any way. By placing hot
or warm food in the refrigerator immediately, we
can shorten considerably the length of time it will
be in the danger zone, thereby limiting the
chances for the growth of any bacteria that may
be present in the food.

c. Thawing of frozen foods.

Frozen foods need special consideration both
during storage and during the thawing process.
Frozen foods should be kept frozen at all times

B

until they are removed from the freezer for prepa-
ration. They should be held in a refrigerator at
45°F or less until thawed and never shouid be
thawed at room temperature.

Since this may be time-consuming, a more
rapid and acceptable method of thawing food in-
volves placing the food in a clean plastic bag and
suspending in it in running cool (70°F or less)
tap water until thawed. In the case of frozen
foods without protective wrappers, such as meats
and poultry, this method will prevent leakage of
the product and other undesirable changes. Such
bags should not be reused, and the thawed food
should be promptly cooked.?

Quick thawing as part of the cooking process is
acceptable for those foods that require no prepa-
ration before cooking. Additional time must be al-
lowed for this method of preparation to be sure
that the proper temperature has been reached in
the center of the food.

d. Arrangement of food in containers and refrig-

erators.

Many factors affect the rate at which food
cools. Among these are the amount of food in the
container, the shape of the container, the thick-
ness or density of the food, the velocity of the
cooling medium (air movement), and whether the
food is stirred during the cooling.

Small amounts of food cool more quickly than
large quantities. Food stored in shallow pans or
in the smaller round containers will cool more rap-
idly than food stored in deep or large containers.
This practice permits more rapid removal of heat
from the food mass, thereby bringing the entire
quantity of food to the proper temperature of
45°F, or below, much sooner. When stored in
containers such as large stock pots, it takes much
longer for the food to cool, and it may be in the
danger zone between 45°F and 140°F for several
hours, permitting any microorganisms present to
grow.

A good rule of thumb to follow when storing
containers of food in a refrigerator is to make
certain that the distance to the center of the food
is no greater than 2 inches. This means that shal-
low pans or even round containers would be filled
no more than 4 inches deep.

Cooling of the food in the container will also
be much more rapid if the contents are stirred oc-
casionally. This brings the warmer parts of the

2 Air Force regulations prohibit this method of thawing.
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fore, let us discuss some of the practices that we can
follow to make these precautions more effective.

food mass closer to the surface, permitting the
heat to be dissipated more rapidly. Liquid or semi-

7.

liquid food, such as gravies and cream filling,
can be cooled even more quickly by placing the
container in cool water and stirring the contents.
Of -course, when the temperature of the food has
been lowered sufficiently, the food should be
placed in the refrigerator immediately and not be
permitted to remain at room temperature.
Refrigerators depend upon the circulation of

. cold air about the food to cool the food properly.

Therefore, food and containers, must be placed in
the refrigerator in a manner that will permit
proper air circulation around each of the contain-
ers.

Space along the side and back should be left so
that the air can move and circulate freely. Food
containers such as square boxes should not be
packed tightly together but spaced so that there
will be cracks between each row.

Shelves should not he covered. Covers prevent
or inhibit air circulation, reduce the cooling ca-
pacity of the refrigerator, and may overload the
refrigeration unit, adding to the operating expen-
ses. v

All containers of food in the refrigerator
should be kept covered or wrapped to prevent
contamination from falling from the shelf above
into the containers below.

e. Cleaning of refrigerators.

Refrigeraiors should be cleaned thoroughly
with a detergent and then sanitized. This not only
assists in preventing mold and mildew, but elimi-
nates the accumulation on the shelves of soil that

" may drop into food. Walk-in and reach-in refrig-

erators should receive equal attention. An estab-
lished schedule for cleaning should be followed
and supplemented as needed with more frequent
cleaning.

f. Refrigerator thermometers.

A reliable thermometer should be kept in the
warmest part of the refrigerator. The perform-
ance of the refrigerator can then be checked dur-
ing various load conditions and adjustments made
when necessary.

Proper practices for the preparation of food.
We have said that, even though certain practices

prevent food from becoming contaminated with dis-
ease-producing organisms, it is virtually impossible
for these practices to be 100% effective. However,
we want to make them as perfect as possible. There-

a. Clean hands.

Avoid unnecessary hand contact with food.
Whenever possible food should be handled with
clean utensils, such as tongs, scoops, spoons, or
forks. We frequently see food service workers un-
necessarily using their hands to serve food such
as butter slices, ice cubes, and bread—just to
name a few. Of course, many foods must be han-
dled during preparation, but, if we practice using
utensils in handling more focd, we will find that
it can be done just as conveniently and quickly as
with the hands alone. For example, tongs or
scoops can easily be used for handling ice, and
forks or tongs for serving butter or for handling
slices of meat. These practices are not only more
sanitary, but are more appealing to the consumer
and show him that you are concerned about his
health.

When it is necessary to use the hands, we must
make sure they are kept clean. Hands must be
washed often with warm water and soap to keep
them clean, particularly when changing from one
type of activity to another. We will be talking
more about this very important subject in our
next lesson. Also, we should consider using sin-
gleservice plastic gloves when it is necessary to
handle food extensively, as in the boning of chick-
ens.

b. Clean equipment.

Just as it is important that we have clean hands
for the preparation of food, it is also important
that we use clean utensils.

Food contact surfaces of tables and equipment
used to prepare all raw foods, especially meats
and poultry, should be thoroughly and completely
cleaned and sanitized before being used to handle
cooked foods. We must remember that once a piece
of equipment becomes contaminated, and is not
cleaned before handling other food, the new food
prepared with it becomes contaminated. Meat slic-
ers, saws, grinders, and equipment used fre-
quently throughout the day must receive special

attention. Clean them often during the day to

make sure they do not contribute to an outbreak
of foodborne illness. ‘ ’

The need for cleaning equipment such as slicers
and meat grinders frequently during the day is il-

- lustrated by two large outbreaks of foodborne ill-

ness. One was a typhoid fever outbreak that oc-
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curred in Scotland; the other was an outbreak of
salmonellosis that occurred in a large metropoli-
tan area in this country. In both outbreaks, meat
that was contaminated with the disease organisms
was prepared on meat slicers that were used later
to slice other meats.

These outbreaks caused more than 400 cases of
typhoid fever and nearly 350 cases of salmonello-
sis. Prompt and thorough washing and sanitizing
of the slicers between uses would have prevented
these outbreaks from occurring.

c. Clean practices.

Habits of individuals are most important in
providing proper protection during food prepara-
tioti. Remember that we have said that bacteria
are everywhere—on the skin, in the nose, on the
hair, and in our bodies. We will discuss personal
habits in our next lesson; however, such habits as
placing our fingers in the hair, picking at the
nose, smoking, or coughing and sneezing are to
be avoided when preparing food.

d. Clean raw fruits and vegetables.

The importance of thorough washing is obvious
when we recall that raw fruits and vegetables
have been grown under unknown conditions and
handled by many people. They may be contami-
nated by insecticides used to control pests. They
may have become contaminated by disease orga-
nisms or toxic chemicals during the growing pe-
riod, during transportation, and at many other
points along the food chain.

Cleaning is especially important for those fruits
and vegetables that are eaten raw.® Soaking, fol-
lowed by thorough washing of all portions in run-
ning water, is usually sufficient to remove most
chemical contaminants or disease organisms that
may be present.

e. Avoiding leftovers.

Freshly prepared foods are more appetizing
than leftovers. Food that is kept for a long time
between preparation and serving is more likely to
cause disease. Usually, leftover foods in small
amounts wind up being discarded without being
used but have taken up space in the refrigerator
in the meantime. If you do keep leftover prepared
foods (unserved) and raw ingredients, adequately
protect and promptly refrigerate them. Remember

3In overseas areas, Armed Forces food service personnel must disinfect

4
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that leftover foods are frequently involved in out-
breaks of foodborne illness.
f. Proper cooking of foods.

If bacteria are to be destroyed by the heat of
cooking, it is necessary that all parts of the food
reach the proper temperature.

Some foods, such as those of a solid or viscous
nature, heat slowly and must be stirred frequently
to heat properly. The principles that apply to
cooling food rapidly also apply to the heating of
food. Foods must be heated through the danger
zone of 45° to 140°F as quickly as possible.

People have preferences as to how completely
their food is cooked. An example of this would be
beef cooked to a rare or medium rare condition.
However, with certain foods, we must make ‘sure
that they are cooked to specific temperatures if we
are to be assured that the disease organisms fre-
quently associated with them have been destroyed.

(1) Pork and pork products.
Pork and pork products are the source of the

trichina worm that causes trichinosis. Trichi--

nosis can be readily prevented by heating all
pork and pork products until the meat is white
or has reached an internal temperature of
150°F. Temperatures below this will not usu-
ally destroy the trichina worm. Use a thermome-
ter inserted to the thickest portion of the meat
to be sure that this temperature has been at-
tained throughout the entire mass.

(2) Poultry and poultry products.

Poultry and poultry products are a principal
source of the organism that causes salmonello-
sis. Since a large percentage of these products
are contaminsted, we can be sure of proper
protection if they are cooked to an internal
temperature of at least 165°F. Here again, use
a thermometer to be sure that the required tem-
perature has been attained.

g. Display and service.

Food that is being held for service must be
stored or displayed in such a manner that employ-
ees or customers cannot contaminate it by sneez-
ing, coughing, or by unnecessary handlirg.

In cafeteria or buffet-type service, for example,
the display of food must be protected by appro-
priate guards to prevent droplets from customer’s
coughs and sneezes from falling into the food and
contaminating it. On self-service lines, only small
openings should be provided in the guards. This
makes it possible for the customer to help himself
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but prevents him from reaching for the back dish
or from picking up dishes for closer inspection.
Such handling or reaching over may contaminate
the food with bacteria.

In counter service establishments, pies, dough-
nuts, or unpackaged food must not be lined up
along the back edge of the counter where they
may be easily contaminated by the customer’s
sneezing or coughing, or may be touched by the
customer.

We must remember, also, that our motto about
keeping foods applies equally well to those being
held for display and serving.

(1) Cold foods.

Cold foods on a serving line must be main-
tained at a temperature of 45°F or below. This
should be the temperature of the food and not
that of the ice or cold plate on which the food
is placed.

(2) Hot foods.

Hot foods on a serving line must be main-
tained at 140°F or above. Remember, this is
the temperature at which the food niust be held
and not the temperature of the heating unit.
Again, use a thermometer to be sure that these
temperatures are being maintained.

(3) Serving of foods.

All foods, including ice, bread, butter, patties,
etc., should be handled only with an appropri-
ate utensil. Get into the habit of using utensils,
and their use will become second nature.

(4) Unpackaged foods.

Food, once it has been served to the con-
sumer, is not to be offered for resale. This in-
cludes bread. Packaged foods such as sugar,
crackers, or other individual servings that have
not been opened may be served again. Jams,
jellies, and condiments should be individually
packaged or in a covered container.

(5) Single-service utensils.
Many single-service items have the appear-
ance of being suitable for multiuse. Single-serv-

ice items are just what their name implies.
They are to be used once and then discarded.

For maximum protection of these items, they
should be individually wrapped. This is espe-
cially important if the articles are placed out
for customer self-service without an appropriate
dispenser.

F. Methods to Control Spread of Disease
Through Food: The Four Basic Rules of Food
Protection

We have pointed out many measures or precautions
that we must practice in applying the principles of
food protection. However, if we stop and consider
these practices, we can classify them into four basic
rules. They follow closely our motto about the temper-
ature of food.

1. Keep food clean.

The first of our four rules is to keep food clean.
Under this rule we would include cleanliness of the
storage area and how it affects the food.

We would also include the cleanliness of the food
preparation area. Probably most important would
be cleanliness in the handling of food during prepa-
ration and serving.

2. Keep food cold.

The second of our four rules is to keep food cold.
Since we cannot completely prevent the contamina-
tion of food, the control of the temperature of the
food plays a significant role in the prevention of
foodborne illness. Although the specific temperature
at which food may be stored varies according to the
product, we must make sure that we store poten-
tially hazardous food at or below 45°F to assure
ourselves that the proper temperature that will
prohibit the growth of disease organisms is being
maintained.*

3. Keep food hot.

The third of our four rules is to keep food hot.
By hot we mean at least 140°F when we are holding
a hot food for serving.

In cooking certain foods, we know that we must
have temperatures higher than 140°F to assure
proper protection, These temperatures are 150°F for
pork and pork products and 165°F for poultry and
poultry products. These are the temperatures at the
center of the food and not on the surfaces or the
cooking or holding units.

4. Don’t keep food in the danger zone.

Our fourth basic rule of food protection is not to
hold food at those temperatures that permit mi-
croorganisms to grow. You will remember that these
temperatures are in the danger zone, which ranges

from 45° to 140°F.

4 Air Force Manual 161-6 indicates chilled meats, meat products, milk,
milk products, eggs, and those ingredients of sandwich meats that consist
of any of the foregoing will be stored in a refrigerator majntained between
33° and 40°F,
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To assure ourselves and the consumer of adequate
protection, we must heat or cool foods through this
zone as rapidly as possible and hold foods there
only as long as actually necessary during prepara-
tion.

G. Summary

In this lesson we have discussed how bacteria are
spread in food establishments and to man.

We have also learned about many of the principles
and procedures that we as individuals must practice to

* T T AN e ST O \

provide proper protection to food so that we can pre-
vent the transmission of any illness through the food
that we may serve.

We have learned that, if we apply four basic rules
of food protection, we can more adequately protect the
health of the customer and ourselves as well.

In our next lesson we will discuss at some length
what you as an individual food service worker can do
to improve your performance on the job for the bene-
fit of yourself, your employer, and the consumer of the
food that you serve.

Questions for Use with Lesson 3
METHODS FOR THE PREVENTION OF FOODBORNE DISEASE

Of the diseases known to be transmissible to man, only a very few can be trans-
An abrupt onset of symptoms following the consumption of food is usually one of
Food that is involved in an outbreak of an illness usually has a characteristic odor
It can be assumed that low-acid type of home-canned food is as safe as similar
One of our most frequent types of foodborne illness outbre:k is that associated
Several types of bacteria that live in the intestinal tract of man may cause out-
There is no need for a food service employee to be concerned about chemicals
Many of the chemicals used in a food establishment for cleaning and sanitizing
Unclean hands play an important role in the transmission of foodborne illness.
Since our food supply is one of the safest in the world, there is little need to be
concerned with the washing of vegetables used in our food establishments.
Improperly washed dizhes or utensils may be an important factor in how the
The principles of food protection begin with the individual food workers.

Since most of the food served in a food establishinent is cooked, there is very
little need to be concerned about the source from which that food is obtained.

Generally we can be assured that food from commercial sources is safe.

True False
O a L
| mitted through food.
O O 2.
' the prominent characteristics of foodborne illness.
O O 3.
or color related to the type of illness that it causes.
O O 4.
types of commercially canned foods.
L O 5.
with the staphylococcal organism.
O O 6.
breaks of foodborne illness.
O O 1.
as a cause of foodborne illness.
a a 8.
are toxic and can make a person ill.
0 O 9.
O O 10.
a O 11,
customer rates your establishment as a place to eat.
O O 12.
O O 13.
O O 14.
O 0 15.

&

Improperly processed foods have been frequently involved in outbreaks of food-
borne illness.
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True

0O O O O 0O oo o o o o o 0

False

0 O O O 0O oo o o o o o O

16.

117.

18.

19.

21.

22.
23.

24.

25.

26.

27.

28.

There are only a few points in the production and preparation of most food at
which it may become contaminated with disease organisms.

Keeping hot foods “warm” on the back of a range or on a steam table while they
are being held for serving is a safe practice.

When considering food protection, we think of the danger zone as the temperature
range between 45° and 140°F.

When keeping food cold, it is necessary to keep it refrigerated at 45°F or below
at all times except during the period of actual preparation and serving.

Hot food placed in a refrigerator immediately after being removed from cooking
or from a steam table has a tendency to “sour.”

Small containers or volumes of food cool faster than larger containers or volumes
of the same food.

It is an acceptable practice to thaw frozen foods at room temperature.

It is always necessary to contact food with our hands while it is being processed
or prepared.

There is little need to clean equipment such as slicers, grinders, or mixers during
the day since these types of equipment are frequently being used in preparing food.

Habits of individuals are most important in providing proper protection during
food preparation.

It is usually a good practice to save small amounts of leftover foods since they
can conveniently be added to stews, casseroles, and similar dishes.

When cooking poultry or poultry products, it is necessary to make certain that
the internal temperature of the product reaches 165°F.

To assure that we have practiced the proper food protection principles, the food
handler must make sure that food is heated or cooled through the danger zone
(45° to 140°F) as rapidly as possible.
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Lesson Plan No. 4

Principles to be Taught
Importance of observing good personal hygiene

Role of food service worker in preventing transmission
of foodborne disease

Importance of developing and practicing proper work
habits

Personality factors and salesmanship

A. Introduction F. Personality Factors and Salesmanship
1. Food service is more than providing food.
a. Providing service and satisfaction.
b. Selling esteem.

B. Significance of Personal Hygiene in the Pre-
vention of Foodborne Disease

3. Results of attention to patron’s wants.

D. Rules or Practices of Personal Habits
a. Patron satisfaction. i

C. Rules or Practices of Personal Hygiene . . . .« .
2. Traits for improving customer relationship.

1. Rules or practices of personal health, cleanliness, a. Courtesy to patrons.

- and appearance. b. Cheerful attitude. "

a. Regular physical examinations. ¢. Promptness. ;

b. Personal cleanliness and appearance. d. Attention to wants and needs of diner.

c. Cleanliness of clothing. e. Efficiency.

2. Relationship of appearance and health. f. Willingness to assist fellow employees. f‘f

1. iersonal habfts to avoid, b. Good management and employee relationship.
2. Personal habits to remember. . 4. Employee traits that lead to better business. ‘
E. Rules for Working Habits "~ a. Interest and initiative in doing a good job. 4 4

1. Rules for handling clean utensils and equipment. b. Respect and loyalty for employer. J i

2. Rules for handling soiled utensils and equipment.  G. Summary
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Lesson Manuscript No. 4

Principles to be Taught
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Importance of observing good personal hygiene
Role of food service worker in preventing transmission

of foodborne disease

Importance of developing and practicing proper work

habits

Personality factors and salesmanship

A. Irtroduction

In our last lesson, we discussed the many factors that
make up the practices we must follow for the proper
protection of the food we serve to our customers. We
learned that there are many ways in which food may
become contaminated. We discussed the precautions
we must take to protect food from the time it comes
into the establishment until the time it is served to the
consumer. We found that the individual plays a signif-
icant role in the application of proper food protection
principles. We learned at the end of our lesson that
there were four basic rules under which we might clas-
sify the principles of food protection. These rules
were: “keep food clean”, “keep food cold”, “keep food
hot”, and “don’t keep food in the danger zone.”

In this lesson we will discuss the factors of personal
hygiene and work habits with which we as individuals
‘must be concerned if we are to maintain maximum
protection of the food we prepare or serve.

Since many of our customers may be carriers of a -

disease or be ill themselves, we want to make sure that
none of their bacteria are spread to us. Therefore, we
will also discuss methods that we can employ to assure
ourselves of adequate sclf-protection.

We all want: to be better salesmen because our job

depends upon sales or upon satisfaction of the con-
sumer. Therefore, we will discuss some of the person-
ality factors and pointers that may permit you to do a
better job of selling or satisfying the person you are
serving.

B. Significance of Personal Hygiene in the Pre-
vention of Foodborne Disease

Personal hygiene is a most important subject for
food service employees for two reasons: fiist, good
personal hygicne makes it possible for people to have
a high level of health so that they may more effectively

and efficiently perform their job; second, and most
significantly, it helps in preventing the spread of dis-
ease in food establishments.

Personal hygiene is the name for a group of prac-
tices we can do every day to make us healthier, stron-
ger, and more useful, regardless of where we work or
what we do. It includes things like getting enough
sleep, routinely seeing the doctor or dentist, staying
away from work when sick, and avoiding poor per-
sonal habits such as picking the nose or biting finger-
nails and then handling food or utensils.

What is the relationship of personal hygiene and
disease? How can good personal hygiene prevent the
spread of disease in food establishments? We remem-
ber from an earlier lesson that the organisms causing
most of the diseases that can be transmitted through
food come from people like us, even though we are
healthy. They also come from the mouth or body
wastes of persons who are sick or who are carriers of
disease. Persons who cough or sneeze on their hands,
wipe their lips with their fingers, or fail to wash their
hands after visiting the restroom or after handling
contaminated or soiled utensils, will have disease orga-
nisms on their hands. Then, if they handle food or
clean utensils, these organisms will be passed on to the
food or utensils and then to the unfortunate customers.
This can be prevented by making it a habit to follow
the rules of good personal hygiene.

C. Rules or Practices of Personal Hygiene

There are many rules or practices of personal hy-
giene, but, for convenience, we can list them in three
groups: practices related to personal health, cleanli-
riess, and appearance; practices related to personal
habits; and practices related to work habits.

There are two good reasons why all food service
employees should follow the rules or practices of per-
sonal hygiene: first, to protect their own health; sec-
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ond, to protect the health of the customer. Doing so
really benefits the employee a great deal in other ways,
also. For example, he presents a better appearance, can
be a happier person, is more popular with customers
and fellow employees, and is much more likely to be
considered when it comes time for increase in pay or
even in getting the bigger tip from his satisfied cus-
tomer.

Let us then discuss what is included in each of the
three groups of rules of personal hygiene practices.

1. Rules or practices of personal health, cleanliness,
and appearance.

a. Regular physical examinations.

One of the more important rules under per-
sonal health, cleanliness, and appearance is that
the doctor and dentist should be visited regularly.

The need for such regular visits has been men-
tioned many times by health experts, and we will
not discuss these reasons. It is necessary only to
point out that an expert can often discover a pos-
sible health problem before we become clinically
ill and cure it by some special treatment. If we do
not secure medical or dental services to keep us
well, we may pay the costs many times over in
sickness. See your doctor and dentist regularly.
Your doctor will tell you that it is good sense to
get plenty of sleep and to eat a balanced diet of
wholesome food.

When we suspect that we are becoming ill, or if
an illness is obvious, we also should see our doc-
tor. Food workers with colds, sore throats, drip-
ping noses, diarrhea, or infected cuts or sores
should never work where they will be directly in-
volved in food preparation or service.! Remember
that these are the sources of the organisms that
frequently cause outbreaks of foodborne illness.

b. Personal cleanliness and appearance.

Everyone knows how important a good appear-
ance and personal cleanliness are to persons who
meet the public and who are connected in any
way with the preparation and serving of food.
Personal cleanliness begins with a daily bath or
shower. A clean body is the foundation for all the

1 Army Regulution 40-5 requires a supervisor's daily inspection as follows:
Mess Sergeants and immediste supervisors of food service activities will
inspect all personnel daily at the start of the work period. Persons who
exhibit signs of illness, skin disease, infected cuts, or boils will be re.
ferred to the Surgeon who will make a recommendation as to their fitness
for duty.

Air Force Manual 161-6 indicates that supervisory food service personnel
will daily of, if necessary, more frequently examine all peisonnel and take
appropriate action to mssure cleanliness and absence of open wounds and
obvious infections.
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other factors that make for a good appearance.
Other important considerations are cleanliness of
the face, hair, and hands.

Men should always be clean shaven and their
hair should always be trimmed and neatly
combed. Women, of course, should have their
hair clean and neatly arranged. Men should wear
caps and women should wear hair nets or use
other effective restraints to prevent hair from fall-
ing into food. A waitress leaves a better impression
with customers if she uses makeup sparingly. Nail
polish, although not itself harmful, may deter the
wearer from keeping her nails short and well
scrubbed.

c. Cleanliness of clothing.

Employees should wear special clothing while
working and should keep their clothes well
pressed, or ironed, and neat. It is surprising how
a greasy or soiled cook’s apron or uniform can
affect the customer’s opinion of your establish-
ment. Even one missing button or a loose zipper
can spoil the appearance of an otherwise perfect
uniform.

2. Relationship of appearance and health.

You may think that these rules are overly con-
cerned with appearance and have very little to do
with health. It is true that they are concerned with
appearance, but appearance is something with which
we are all concerned. However, they are also di-
rectly related to health because it has been found that
people’s actions are affected a great deal by how
they feel. Thus, a person who is strong, healthy,
clean, and is wearing a spotless uniform is naturally
more likely to handle food and utensils in a clean
manner than is an individual who has little regard
for his personal cleanliness or appearance.

It is a good bet that a clean person has clean hab-
its. Therefore, the rules we have talked about so far
do concern health as well as appearance. Another
point is that appearance is a big factor in creating
the ‘“atmosphere” of a restaurant. Customers are
able to enjoy their meal more in an atmosphere of
cleanliness and neatness than in one of dirt and dis-
order. This atmosphere starts with the personnel
who work in the establishment.

D. Rules or Practices of Personal Habits

We all know how easy it is to form habits. Each of
us has many habits, and we follow them every day. It
is easy to form a habit but very difficult to break one.
In this part of our discussion we are interested in
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learning about the habits that we should break and
about those habits of personal hygiene that will permit
us to improve our health as individuals and help pre-
vent the spread of disease. We might call them per-
sonal habits or “sanitary manners.”

1. Personal habits to avoid.

We all know that it is impolite to sneeze or cough
in someone’s face. This is not only bad manners; it
is also very insanitary. The reason, of course, is that
the disease organism of any of the many respiratory
diseases may be in the droplets of spray thrown out
by coughing or sneezing. These droplets may fall on
food in the vicinity, and they also serve to pass
infection directly from one person to another. We
know that it is better to cover a cough or sneeze;
however, it is not good “sanitary manners” to cover
with the hand because the germs that are coughed
onto the hand might easily be transferred to food or
utensils. Therefore, good “sanitary manners” re-
quire the use of a clean handkerchief. Handwashing
is in order afier coughing or sneezing into the
hands or a handkerchief.

For the same reason, it is bad “sanitary manners”
to scratch the head, pick the nose, wipe the mouth
with the fingers, or wet the thumb with saliva to
pick up a paper napkin or to turn the pages of an
order pad. Remember that germs are everywhere,
and we do not want to contaminate the food in any
way.

The Surgeon General. of the U.S. Public Health
Service has told us all that smoking may be danger-
ous to health, and all packages of cigarettes now
carry such a warning. Smoking cigarettes is not the
only way in which they may be dangerous to health,
especially in a food establishment. Remember that
we suid that saliva from our mouths contains dis-
ease organisms. When we smoke, we touch the tip of
the cigarette that has been in our mouth, thereby
contaminating our hands with saliva. Also, should
we lay a cigarette down on work surfaces, that sur-
face then becomes contaminated with saliva. So re-
member, if we must smoke, it should be done only
in areas designated for this purpose and not in food
preparation areas, and never when we are preparing
or serving food. Of course, we must wash our hands
after we have finished smoking and before returning
to work.

2. Personal habits to remember.

A most important rule or habit of personal hy-
giene is to keep the hands clean, so that as far as
possible our own personal organisms and those

picked up on our hands from other sources are
washed away and, thereby, are kept out of other
people’s food.

We use our hands continuously in preparing and
serving food and in handling utensils and equip-
ment. Hands become contaminated in many, many
ways, thereby transferring contamination to food
and utensils and on to the customer. Therefore, we
can see that we must wash our hands often and keep
them scrupulously clean.

Our hands must be washed before beginning
work, after each visit to the toilet, after handling
soiled or contaminated equipment or utensils, after
smoking, and before preparing food.

To encourage frequent hand washing before and
during the preparation and serving of food—and in-
cidentally before eating food—there should be suffi-
cient and convenient handwashing basins in the
kitchen and work areas as well as in or immediately
adjacent to the restrooms.

Sinks for washing dishes or for the preparation of
vegetables are not handwashing basins and should
not be used as such. Organisms washed off the
hands can contaminate the sink and then later can
be transferred to the vegetables or to the utensils or
equipment cleaned in the sinks.

The skin is a good carrier of microorganisms
which are hard to remove even by washing. The
hands should be washed thoroughly with plenty of
soap and warm water when they have become con-
taminated and not given just a superficial rinsing.
Only single-service paper or cloth towels, continuous
roll towels, or a mechanical hand dryer should be
used for hand drying. Make sure that a supply of
clean towels is always available and that the roll
hasn’t come to its end.

E. Rules for Working Habits

Our third group of rules deals with working habits,

which _re special habits that should be developed by
food service employees. They differ very little from
what we have called personal habits.

1. Rules for handling clean utensils and equipment.

Consider, for example, how silverware may be
handled. Many people pick up a knife by the blade,
a spoon by the bowl, or a fork by the tines. It is
easy to see how this practice may transfer disease
organisms from the hands to that portion of the sil-
verware that the customer puts into his mouth. Is
this really any different from sticking your finger
into the customer’s mouth? I do not believe that it
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is. It is much better and just as easy to pick up sil-
verware by the handle; then, if it becomes contami-
nated, the contamination is not so likely to reach the
diner’s mouth. The same thing is true of cups, glasses,
or plates. They should be picked up by the
handle, the bottom, or the edge and never be han-
dled by the area that the customer will place in his
mouth ‘or that will come into contact with the food
he eats.

Whenever possible, food should be handled with
tongs, spoons, i forks rather than by the hands. Of
course, some foods must be touched, and, in this
case, thorough hand washing prior to handling is
doubly important.

2. Rules for handling soiled utensils and equipment.

Great care should be taken in bussing tables and
in handling soiled napkins, glasses, cups, silverware,
and other utensils. They may carry disease orga-
nisms from customers. Employees who handle these
soiled articles carelessly can pick up the germs on
their hands and transfer them to their own mouths,
to other customers by recontaminating clean utensils
and equipment, or to food that will be served to the
customer. For their own protection and for the cus-
tomer’s protection, employees should handle dirty
utensils and equipment in the same careful way that
clean utensils must be handled.

Many of us do so much as a matter of habit
that it is hard to see how we could avoid doing
them. We can, however, break any habit if we are
determined and try hard enough. It is easy to see
how necessary it is to break bad habits and develop
new ones when we realize how easily disease orga-
nisms may be transmitted from place to place by the
little habits we practice so unconsciously.

By knowing the good practices of personal hy-
giene and the reasons for them, it should not be dif-
ficult to follow these simple and very important
rules of sanitary food handling.

F. Personality Factcrs and Sale:mamhip

In 2 food service establishment, the sales people,
waiters, waitresses, counter men, and the establish-
ment’s good food are the most valuable assets. The
people behind the scene—such as the cook, the dish-
washer, and the maintenance men—support the people
out in front and, therefore, are also an important part
of the sales force. o

Time spent in making food salesmen more proficient
in their tasks is bound to be profitable. Customers are
quick to notice the difference between courteous serv-
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ice by well-trained personnel and haphazard treatment
from a poorly trained staff. The difference can quickly
be seen in the pocketbooks of both the employees and
the managers or owners.

The aim of all who work in the establishment should
be to learn the basic information necessary to selling,
the most effective food serving techniques, and respect
for a job well done: These inspire everyone to greater
productivity.

1. Fogﬁd service is more than providing food.
a. Providing service and satisfaction.

The establishment in which you work provides
a great deal more than food. You provide, along
with the food, a service for which the consumer is
paying. If the consumer or patron is to be com-
pletely satisfied, he has to also be satisfied with
the service he receives.

b. Selling esteem.

You are also selling esteem, or the value that
the patron places upon eating in your establish-
ment. Does he regard your restaurant highly
enough to return or to recommend it to his
friends? It is the repeat patron and the word of
mouth advertisement that really count at the cash
register and ultimately in your pay check.

2. Traits for improving consumer relationship.

What are some of the factors that we can use to
make sure that the patrons are satisfied with the
service and will hold the establishment in such es-
teem that they will return later and also will tell
their friends about the wonderful place they found
to dine?

Of course, the quality of the food served plays a
significant role in prompting patrons to return to
your establishment. However, the manner and
efficiency with which that food is served also play a
significant role.

Patrons like to be waited upon and have their
wants attended to. Therefore, many of the person-
ality traits we use every day in our association with
our friends will assist us in better salesmanship.

a. Courtesy to patrons.

Courtesy is probably one of the most important
considerations in salesmanship. You might say
that this is no more than the Golden Rule: “Do
unto others as you would have them do unto
you”. No one likes to be treated with disrespect.
Even though there may be occasions when it is
difficult to respect someone, if we do, we are the
better person for having done so.
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b. Cheerful attitude.

Cheerfulness in our attitude toward the patron,
toward our job, and toward our coworkers make
for a much more pleasant place in which te work.
A cheerful smile does wonders for those who are
unsmiling, and it is just as easy to smile as it is
to frown. Also, the diner may go away remember-
ing you as the bright spot in his entire day.

c. Promptness.

No one likes to wait to be served; therefore,
promptness, as the occasion may warrant, in seat-
ing and in taking orders assists in promoting bet-
ter salesmanship and increased business.

d. Attention to wants and needs of the diner.

Patrons are quick to note how alert you are in
satisfying their wants and needs. Being alert to
keeping their water glasses filled, bringing a sec-
ond cup of coffee, or serving an extra pat of but-
ter are important points to customers. Good serv-
ice makes a favorable impression that is not likely
to be forgotten when it comes time to consider a
tip or another visit to your establishment later.

e. Efficiency.

Being efficient in the way we do our job not
only makes it possible to serve more patrons, but
permits us to do it better. Diners are quick. to
note the efficiency with which they are waited
upon. Efficiency is also something the owner or
manager does not overlook when it comes time
for promotions or pay raises.

f. Willingness to assist fellow employees.

Being quick and willing to assist coworkers
when the need arises will win you their admira-
tion and appreciation, and there may be a time
when you may need a little extra help in waiting
on those you are serving.

3. Results of attention to the patron’s wants.

What are likely to be the results of applying these

factors of good consumer relationship?

a. Patron satisfaction.

A satisfied patron is one who likes to visit your
establishment and tell his friends about it. By
applying good salesmanship, we can be assured of
greater respect and more new business, which will
result in a more successful enterprise for the owner,
and in better tips and salaries for yourself.

b. Good management and employee relationship.

Both the employer or manager of the establish-
ment and the food service employee are working

for the same goal: increased income. Therefore, if
the employee can more readily fulfill the require-
ments of the job, both are working towards that
goal.

4. Employee traits that lead to better business.

Traits that an employee should have and that will
lead to a more successful business are the same fac-
tors we have listed under the needs and wants of the
customer. We remember that we said the food serv-
ice employee was the most important person in the
food and beverage service industry, and he is. How-
ever, he must have loyalty and respect for the em-
ployer if there is to be a successful business.

a. Interest and initiative in doing a good job.

Employees must have interest in doing the best
job they know how, be willing to learn more
about the job, and carry out the responsibilities
of the job as efficiently as possible. They must
have the initiative to do a little more than just the
assigned responsibility. They must be willing to
cooperate with others in their work and to help
when they are needed.

b. Respect and loyalty for the employer.

Good employees show respect for their employer
and are honest in their dealing with the public
and with their employer. Being dependable is vi-
tal so that others will know that, when responsi-
bility has been assigned to us, the assignment will
be completed.

G. Summary

In this lesson we have seen that personal hygiene is
a most important factor in the prevention of food-
borne illness. We have discussed the importance of
good personal health, cleanliness, and appearance, and
how essential it is to develop good personal and work
habits. We have seen that there are two very good rea-
sons why all persons working with food should follow
the rules of personal hygiene: first, to protect their
own health and, second, to protect the health of the
customer. We have also discussed many of the factors
of salesmanship that should permit us to do a better
job. Knowing these, and knowing the rules of personal
hygiene and the reasons for them, it should rot be
hard to follow these simple and very important rules.

In our next lesson, we will be discussing the proper -

methods of washing end sanitizing utensils and equip-
ment. In that discussion, we will see that each person
in the establishment plays a role in this most impor-
tznt part of the operation of a food establishment.
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; Questions for Use With Lesson 4
, PERSONAL HYGIENE, SELF-PROTECTION, AND SALESMANSHIP
t True False
] 0O - O 1.  Personal hygiene plays an important role in helping to prevent the spread of disease
threugh food.
‘ a O 2. Smoking should not be permitted while preparing or serving food because the
] Surgeon General has said that smoking is dangerous to health.
f O O 3. The bacteria or viruses of many of the respiratory diseases may be spread in the
4 droplet spray thrown out from the nose or mouth during a cough or sneeze.
O O 4. The location of a handwashing basin is an important factor in the frequency with |
', which food service employees wash their hands.
: O O 5. To permit faster service during rush hours, it is permissible to use the hands
| rather than utensils such as forks or tongs to handle food. :
O O 6. Interest on the p;rt of the food service employees in doing a good job plays a |
{ very small role in the success of the food service operation as a business.
'; O ' 7.  Courtesy is probably one of the most important considerations in customer rela- §
4 tionship. t
O O 8. It is important that a food service worker’s hands be clean whenever it is necessary ;
i to handle food. eé
‘: . O 9, The skin is a good carrier of bacteria. | |
i O o 10. A conscientious food service worker will wash his hands frequently while prepar-
, ing or serving food and when handling dishes, utensils, or equipment.
O 'm 11. One reason why a food service worker should practice good personal hygiene is
1 for self-protection.
O O 12. There is very little connection between perscnal hygiene and the spread of disease
1 ' through food. | | '
O 4 13. Factors of personality have very little effect upon the impression a food service
1 | worker leaves with the patron they serve. ?
f O 0O 14. Many of the disease organisms that are transmitted through food come from the
4 | mouth or body waste of persons who are sick or who are carriers of a disease.
O O 15. Many of the outbreaks of foodborne illness can be prevented by changing the ,
4 work habits of food service workers. |
! | |
|
1 |
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Lesson Plan No. 5

Principles to be Taught

Role of utensils and equipment in the trarsmission of

diseases

Importance of each employee’s role in the dishwashing

operation

Proper methods for washing and sanitizing utensils and

equipment

A. Introduction

B. Significance of Effective Dishwashiag
1. Health Aapects.
2. Economic Aspects.

3. Sanitizing vs. Sterilization.
C. Importance of Employee’s Role

D. Basic Methods for Washing and Sanitizing
Utensils and Equipment

E. Manual Dishwashing
1. Basic steps in washing and sanitizing utensils
tableware, and equipment. ’
2. Methods for sanitizing utensils, tableware, and
equipment.
a. The hot water method.
b. The chemical method.
(1) Immersion time.
(2) Solution or water temperature.
(3) Concentration of active ingredients.
(4) Other chemical sanitizing agents.
(5) Preparing and testing chemical sanitizing
solutions.

3. Storage of cleaned and sanitized utensils, table-
ware, and equipment.

F. Mechanical Dishwashing
1. Preparation of utensils for washing.
a. Scraping.
b. Prewashing.

c. Racking.
d. Dishwashing and sanitizing.
e. Types of dishwasking machines.
(1) Single-tank dishwashing machines.
(a) Role of booster heaters in dishwash-
ing.
(b) Cleaning of dishwashing machines.
(2) Double-tank dishwashing machines.
(3) Flight-type dishwashing machines.

G. Automatic Detergent Dispenters and

Concentration Indicators
1. Types of detergent dispensers.
a. Hydraulic dispensers.
b. Electronic dispensers.

2. Detergent concentration indicators.

H. Cleaning and Sanitising Large and Bulky
Utensils and Equipment

I. Requirements for Good Mechanical Dish-
washing

1. A good dishwashing machine.
Prewashing of soiled utensils and tableware.
Adequate hot water.
Constant supply of good, balanced detergent.
Proper racking of tableware and utensils.
Skillful and conscientious dish machine operator.

J. The Role of Single-Service Articles
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K. Summary
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Lesson Manuscript No. 5

Principles to be Taught

Role of utensils and equipment in the transmission of

diseases

Importance of each employee’s role in the dishwashing

operation

Proper methods for washing and sanitizing of utensils

and equipment

A. Introduction

In our last lesson, we discussed the importance of
the individual food service worker observing good per-
sonal hygiene habits or practices and how they can
prevent the spread of disease through food. We ex-
plored the role that all employees play in contributing
to the success of the establishment as a business. We
placed special emphasis on the many points that could
improve the consumer relationship of those individuals
who are most in contact with the public. We covered
such topics as personal appearance, couriesy, prompt-
ness, and cther personality traits that would help to
provide better service.

During this lesson, we will study the role of the em-
ployee in dishwashing and the significance of this role.
You will learn how to wash and sanitize tablewa:s and
utensils correctly, using the various methods and dif-
ferent types of equipment available.

B. Significance of Effective Dishwashing

1. Health Aspects.

Proper washing and sanitization of eating and
cooking utensils for both health and aesthetic rea-
sons is important. It is essential that all food service
employees know and understand the reasons and ba-
sic principles involved in proper, adequate, hygienic
dishwashing procedures.

It is perhaps unfortunate that the epidemiological
importance of proper dishwashing has never been
conclusively proven. Identifying improper dishwash-
ing as the cause of food poisoning outbreaks is ex-
tremely difficult, but who wants to eat on unclean
dishes or with soiled flatware. It is possible, how-
ever, and it has been demonstrated many times, that
disease organisms of various kinds may be found on
utensils that have been inadequately sanitized. Ex-
amples of these organisms are Borellia vincenti:

(the bacteria that causes trench mouth), the viruses
of mumps and influenza, various types of staphylo-
cocci, including those that are antibiotic resistant,
and many others. Also, Escherichia coli and other
members of the coliform group of intestinal bacteria
may be found on improperly washed and sanitized
utensils and equipment. With this evidence, plus our
common sense, we can readily understand why proper
dishwashing is important from a health standpoint
as well as an aesthetic standpoint.

2. Economic Aspects.

Sparkling clean and sanitized tableware are im-
portant from a business standpoint, and this
economic aspect should not be overlooked. The psy-
chological effect on the customer of uncleanliness of-
ten causes disgust or loss of appetite, for no one
wants to eat from unclean tableware. Customers who
are served food on soiled dishes or who are given
soiled flatware often ask that the food or flatware be
replaced. This is not only expensive, because the
food may have to be discarded, but the job has to
be done twice. Although a consumer may say noth-
ing about unclean tableware that is placed before
him, it may well be the cause for his not returning
to dine with you later.

The serving of clean, safe food on clean table-
ware, which is necessary to the survival of the busi-
ness, is the moral and legal responsibility of the res-
taurant operator. Thorough dishwashing is good
business. Clean tableware for eating and drinking
increases the customer’s enjoyment of the meal, in-
stills confidence in the establishment, and makes for
return patronage. Tableware should complement
the food, not detract from it. Foods cooked in greasy
poorly washed pots or pans lose some of their
fresh, distinctive flavor, and, when food is stored in
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soiled coniainers, it may absorb some of the odors
or pick up “off’ flavors.

3. Sanitizing vs. Sterilizaticn.

Not too many years ago, and even today, a com-
mon term used in connection with sanitizing utensils
is “sterilization.” This is an incorrect term because
tableware or utensils are rarely “sterilized,” which
means complete destruction of all living organisms.
In routine practice, complete sterilization of utensils
is seldom achieved, nor is it usually needed. Current
dishwashing procedures and techniques, if carried
out correctly, do result in sanitization of eating and
drinking utensils. Sanitization is the removal or de.
struction of all disease-producing organisms from
eating and drinking utensils, Special precautions,
even to complete sterilization, may have to be taken
for tableware used by patients with communicable
diseases in hospitals, other institutions, or the home.

C. Importance of Employee’s Role

Regardless of the design of dishwashing equipment
and its stated efficiency of operation, dishwashing is
only as effective as the person doing the dishwashing.
Only when that person has properly prepared utensils
and tableware for the washing process, has properly
operated the dishwashing machine, or has followed the
correct procedures in hand dishwashing can we be as-
sured of clean utensils. That person’s responsibility
does not stop at this point. He must also see to it that
cleaned and sanitized utensils and tableware are
stacked-and stored correctly so they will not be recon-
taminated.

D. Basic: Methods for Washing and Saritising
Utensils and Equipment |

There are two basic methods for washing »7.1 sani-
tizing utensils and equipment. The first is known as
manual dishwashing because the actual washing and
sanitizing is done by hand. The second is mechanical
dishwashing because the actual washing and sanitizing
is done by machine. The end result of each inethod is
the same sparkling clean and sanitized equipment and
utensils. Regardless of the method employed or the
type of equipment used, to accomplish this end re-
quires a person who will conscientiously use the cor-
rect procedures, use the equipment in the correct way,
see that proper temperatures are maintained, and
maintain the equipment in proper operating condition.
In other words, the operator, the employee, is the key
to effective dishwashing.
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E. Manual Dishwashing

1. Basic steps in washing and sanitizing utensils, ta-
bleware and equipment.

Manual dishwashing involves certain prescribed
and important procedures. The steps employed are
similar to those that will be discussed in more detail
under machine dishwashing. First, the utensils must
be scraped to free them of gross garbage and food
residues. Next, they are washed in a detergent solu-
tion as hot as the hands can stand (usually 110° to
125°F) in the first compartment of a three-compart-
ment sink until all visible food particles and grease
have been removed. From the first compartment, the
utensils and tableware (including glasses, cups,
trays, and silverware) are passed to the second com-
partment which contains clear, warm rinse water.
Here the soapy water that clings to them from the
washing process is rinsed off. The third compart-
ment is provided for sanitization of the utensils and
tableware.

2. Methods for sanitizing utensils, tableware, and
equipment.

a. The hot water method.

The hot water method is just what its name im-
plies. Utensils are completely immersed in hot wa-
ter maintained at a temperature of at least 170°F
for not less than 30 seconds.! The 170°F is not to
be guessed at. A thermonieter must be used to as-
sure that this temperature is maintained.

Water at this temperature is much too hot for a
person to put his hand in. Therefore, a dishbas-
ket, a dish rack, flatware container, or other con-
tainer with a handle must be used to contain the
dishes while immersing them in the sanitizing wa-
ter. This permits easy removal of the utensils
from the sanitizing compartment for drying.

Maintaining water in a dishwashing sink at a
temperature of 170°F poses a number of prob-
lems for the owner or manager. First, as will be
discussed later, the water in hot water heating
systems is usually no hotter than 140°F. This
means that it must be “booster-heated” to raise it
to the desired 170°F. A number of other methods
can be used for this purpose but they all have
their limitations. A properly installed electric im-
mersion heater in the third compartment of the

1 Army Regulation 40-5 requiui a temperature of 180°F.

Manual of Naval Preventive Medicine requires a temperature of 180°F for
1 minute or X70°F for 2 minutes.

Air Force Manual 161-6 requires a temperature of 180°F for 1 minute or
more, '
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dishwashing sink is one of the better methods.
Gas burners under the third compartment have
been used, but may be a fire and safety hazard.
In any case, it is not a simple problem, and the
method employed should be discussed with and
approved by the Health Department before the
auxiliary heating equipment is installed.

b. The chemical method.

Chemical compounds as sanitizing agents have
gained widespread use throughout the industry.
Numerous brand name products are on the mar-
ket; however, the active ingredient, or the mate-
rial in the compound that actually does the sani-
tizing is our principie concern. Only a limited
number of chemicals are acceptable as active in-
gredients. Two of the more acceptable cheniicals
used for sanitizing agents are chlorinz and
iodine.?

Three factors that require rigid coutrol during
the use of the chemical method of sanitizing are:

(1) Immersion time.

The period of time required for immersion
of the utensils or equipment in the sanitizing
solution is important for effective sanitization.
This period is for a minimura of 1 minute 3 for
the chemical method instead of 30 seconds
when using the hot water method.

As you can see, this requirement does not
permit the person washing utensils or tableware
to dip them into the sanitizing solution and im-
mediately remove them for drying or rinsing.
The practice of just dipping tableware, espe-
cizlly glasses, frequently occurs in manual dish-
washing operations. This practice is incorrect
and must not be permitted. So remember, the
procedures for dishwashing are exact and are
not to be altered if we are to have clean, spark-
ling, and sanitized equipment and utensils.

(2) Solution or water temperature.

The temperature of the sanitizing solution or
water is the second important factor. Chemicals
react differently at different temperatures.
Therefore, to be assured that they will react the
same each time, the temperature at which the
solution is to be maintained must be specified.

3 Chlorine, food service (FSN 6840-270-8712), should be used according
to instructions on the package. For automatic cold water glasswashers, an
iodophor detergent sanitizer, evaluated and certified by the National Sanita-

% tion Foundation Testing Laboratory, Inc., Ann Arbor, Michigan, or other
;5

recognized agencies with equivalent testing programs, will be used.

3 Air Force Manual 161-6 requires immersion in chlorine for not less than

2 minutes.

The most practical temperature for maintaining
the solution and obtaining effective kill of orga-
nisms remaining on the utensils has been estab-
lished at a minimum of 75°F.

(3) Concentration of active ingredients.

The third factor to remember when using
chemicals for sanitizing is the concentration of
the active ingredient being used. This will vary
with different chemicals and must be rigidly
controlled if effective sanitization is to be ac-
cemplished.

When using chlorine, the minimum .concen-
tration, or least amount of available chlorine
permitted, is 50 parts per million.

When using iodine, the minimum amount is
12.5 parts per million. . In addition, the water
must be controlled at a level not higher than
5.0 pH as a measure of the acidity of the solu-
tion being used. Although this aspect of using
iodine is important and must also be rigidly
controlled, we will not discuss it here, but sim-
ply say that, before using chemicals for sanitiz-
ing solutions, you should check with your
health agency to make sure the chemicals will
be effective in the water you will be using.

(4) Other chemical sanitizing agents.

Other chemical sanitizing agents also will do
an effective job of sanitizing utensils and table-
ware. If you plan to use these, they must be as
effective as the chlorine solutions described
above and must be approved by the health
officer.

(5) Preparing and testing chemical sanitizing
solutions.

When preparing fresh solutions of chemical
sanitizers, it is recommended that the concen-
tration or strength be double the minimum re-
quirement. Therefore, chlorine solutions would
have a strength of 100 parts per million, while
iodine solutions would have a strength of 25
perts per million.*

There is a very logical reason for this double
strength. Remember that the minimum concen-
tration has been established as the lowest or
smallest amount of chemical that can be used
and still give an effective kill of the organisms
present on the utensils. As dishwashing pro-
ceeds, water is carried over from the rinse com-

*In the Navy, fresh chlorine solutions will have a strength of 200 ppm.
In the Air Force, chemical solutions must contain the equivalent of 200
ppm free available chlorine.
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partment, thereby diluting or making weaker
the sanitizing solution. Also, part of the active
ingredient is used during the sanitizing process,
further lowering the concentration. To over-
come these two factors and maintain an effec-
tive sanitizing solution, we make cur fresh solu-
tions double strength. When the concentration
of the used solution falls below the minimum
established for the particular chemical being
used, the solution is discarded and a fresh one
prepared.” Instructions for preparing fresh solu-
tions at the proper concentration are usually
given on the ccntainer in which the chemical is
shipped. Follow these instructions carefully,
and consult your health department if you have
specific questions regarding the chemical you
are using.

To check on the concentration or strength of
the sanitizing solution, it is necessary that an
appropriate test kit be available for frequent
use, These are usually provided frec by the per-
son or firm furnishing the sanitizer. If you are
the person responsible for dishwashing, make
sure that you know how to use the kit and that
it is maintained in proper working condition.
~ Remeémber, also, that when the wash, rinse,
or sanitizing solution becomes soiled or cloudy,
you must discard the old solution and begin
with a fresh one in each compartment as needed.
ed. This applies to whatever method, whether
hot water or chemical, that you may be using.
In this way you will assure your customers of
clean sparkling utensils and tableware.

3. Storage of cleaned and sanitized utensils, t1ble-
ware, and equipment.

No matter what procedure is used for washing
utensils, they should always be air dried. No towels
of any kind should be used. Towels quickly become
contaminated from any soil that may be left on
utensils or that may have been picked up elsewhere,
and such contamination is quickly spread to those
utensils or tableware that are dried by towel later.
Actually, after utensils are immersed in water of
170°F, or more, they air dry very quickly. There
are a number of rinse additives available that will
aid materially in preventing water spotting. Thus,
there is no necessity for drying with a towel.

Food-contact surfaces of all cleaned and sanitized
equipment and utensils must be handled in a man-

$In the Army, fresh chlorine solutions will be made for rinsing and
sanitizing utensile for each 100 persons. Also, see TBQM39 for information
on stendard stain removing compounds.

62

R B R e g -\

ner that will protect them from contamination.

Cleaned spoons, knives, and forks should be picked
up and touched only by their handles. Clean’ cups,
glasses and bowls should be handled so that fingers
and thumbs do not contact inside surfaces or lip-
contact surfaces.

Portable equipment and utensils must be stored
above the floor in a clean dry location. Suitable
space and facilities, such as shelves, cabinets, or
movable carts, should be provided so that all food-
contact surfaces are protected from splash, dust, and
other contamination.

Food-contact surfaces of fixed equipment, such as
slicers, mixers, or grinders, should be protected
from splash, dust, and other contamination. Uten-
sils, too, should be air dried before being stored or
should be stored in a self-draining position on
hooks, or racks. Whenever practicable, stored con-
tainers and utensils should be covered or inverted.

F. Mechanical Dishwasking

The use of mechanical dishwashing in food service
operations has grown tremendously in recent years.
Owners and operators of food service establishinents
have learned that mechanical dishwashing is effective
and faster, and that it takes less personnel to do the
job. Also, the design and construction of dish ma-
chines has improved, and they have become much
more generally available..

The entire subject of design, construction, and per-
formance of mechanical dishwashing machines has
been studied extensively. The studies made by the Na-
tional Sanitation Foundation Testing Laboratory, a
nonprofit corporation located at the School of Public
Health, University of Michigan, Ann Arbor, Michigan,
are the most comprehensive. Their studies resulted in
the publication of NSF Standard No. 3, which deals
with “Spray Type Dishwashing Machines.” It was first
published in May 1953 and has since been revised to
keep abreast of improvements in the design of dish-
washing machines. The standard establishes design,
construction, and performance specifications for var-
ious types and sizes of spray type dishwashers. When
purchasing a new machine a person should make sure
that the machine meets the criteria of the standard. In
this way, the owner can be better assured that the
equipment, when installed and operated correctly, will
do an effective job of washing and sanitizing utensils
and tableware.

There are many types of designs of mechanical dish-
washing machines, but all of them require the same
basic and relatively distinct steps discussed under man-
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ual i!.jshwashing and used in any dishwashing process
if thai process is to be effective. These steps are scrap-
ewashing, racking, washing (in machine), rins-
ing, sanjtizing, airdrying, and clean storage of the
utensils uyptil the next use.

1. Preparation of utensils for washing,.
a. Scraping.

The purpose of scraping is obvious—to remove
the garbage, gross food particles, and the bulk of
the visible soil from the dishes, thereby avoiding
unnecessary fouling of the wash water in the steps
that follow.

Scraping is usually into a clear garbage can
through a hoie in the soiled dish return area. A
rubber collar is usually placed in the hole to pre-

- vent cracking and chipping of the dishes during
scraping. Scraping is also frequently accomplished
by flushing the larger food particles into a gar-
bage disposal unit. Actually, when scraping is ac-
complished in this way, you might say that it is a
pert of the prewashing step.

b. Prewashing.

Prewashing accomplishes several important
purposes. The main purpose of prewashing is to
lessen the organic load on the dishwashing ma-
chine, thereby minimizing the work that the ma-
chine has to do. No mechanical dishwashing ma-
chine can accomplish miracles, Therefore, it is
important to give the machine any assistance pos-
sible to improve its operation. Prewashing also .-
moves a large portion of the gross soil and grease
that remains from the scr.iping operation. In ad-
dition, it is economical in that it saves a
considerable amount of detergent that must be
maintained in the dishwashing machine. It allows
for presoaking of tableware to remove stubborn
food soil, such as egg protein and other sticky
types of food that tend to dry and cling to the
tines of forks and on the surfaces of dishes.

Prewashing may be done satisfactorily in a
number of ways. The most common :nethod in
use today is an overhead spray head or nozzle
that directs a clean water spray over racks of ta-
bleware. The rack is placed over a shallow sink in
the soiled dish side of the dishwashing set-up and
warm water is then directed over the tableware to
remove the soil and grease. The water then drains
to the sewer. Clean water is used to prewash the
tableware by this method.

A commercial prewashing device also is com-

monly used. This is a machine that has a pump to
recirculate the wash water from a heolding tank
into an arc over an opening in the top of the ma-
chine. Dishes are held, one by one, under the wa-
ter to be washed. The water and the food thus re-
moved drops back into the hopper where the
garbage is strained out by a basket or screen and
the water is recirculated. Fresh make-up water is
continuously added, but the dishes are always
washed in soiled water. In this method, the dishes
are racked after prewashing. In the spray method,
they are usually racked before being prewashed.

Wood and metal have long been used in the
construction of racks for holding tableware. To-
day, plastic coated metal or all plastic or nylon
racks are usually supplied with new machines and
are to be preferred over the wooden or metal
racks. Racks should be constructed to make it
possible for sprays to reach all parts of all table-
ware, to discourage crowding of tableware in the
rack, and to allow easy and proper positioning of
the racks in the machine.

One type of rack is intended for flat tableware,
such as plates, saucers, and trays. This rack has
horizontal dividers to separate the utensils from
each other and held them in a near-vertical posi-
tion. The other type of rack is used to hold flat
ware, cups, bowls, glasses, pitchers, and other
types of dishes that could hold water. Whatever
the form, the racks are approximately 20 inches
square, although half size and special size or de-
signed racks may be ordered.

c. Racking.

Proper racking of utensils and tableware is an
important part of dishwashing operations. Proper
racking assures that all surfaces of utensils or ta-
bleware are exposed to the spray and the jets of
water as the machine is operated. It also permits
their removal from the racks after washing with-
out touching and possibly contaminating the eat-
ing or food contact surfaces of the clean utensils.
To assure that this is accomplished, racks should
not be crowded. For most efficient use, dishes or
utensils of approximately the same size and shape
should be washed in the same rack.

In the racks for tableware, the horizontal dowel
bars or rods are provided to separate the flat
dishes, such as plates and saucers, so that all of
them can be washed and rinsed by the sprayed
jets of water impinging upon them from above
and from below in the dishwashing machine. The
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emphasis here is on the word “separate.” 1f the
utensils are not separated, jets of water cannot
reach the surfaces of all the dishes and little or no
washing and rinsing of those surfaces can or will
occur.

Care must also be taken in use of the rack in-
tended for cups, bowls, glasses, and other water-
holding utensils, as well as flatware. All water-
holding tableware, such as cups and glasses, must
be inverted (placed upside down) in the rack.
The reason for this is obvious—if not inverted,
they would quickly fll with wash water and
would gain no “scrubbing” action fr.m subse-
quent jets of water as they continued their stay or
length of travel in the machine. By inverting
them, they hold no water and thus benefit from
jets of water throughout their stay in the ma-
chine. They must be placed in the rack no more
than one layer deep in order for the jets of water
to have free access to all surfaces of each utensil.
Much the same thing is true of flatware, which
should be placed in the rack no more than one
layer deep. Deep layers result in poor washing,
cause rewashing, and increase the possibility that
customers will be given soiled flatware.

Flatware also may be washed by being placed
in perforated containers, such as those used to
store and dispense flatware, and then run through
the machine in racks. The secret here for com-
plete washing is to place the flatware loosely in
the container with the tines of the forks, the
bowls of the spoons, and blades of the knives up.
When this method of washing is employed, flat-
ware need never be touched after washing until
selected by the diner or placed on the table by the
waitress. By inverting the freshly washed flatware
into another clean and sanii:zed container, the
handles are in an upright position ready for dis-
pensing directly from the container after air-
drying.

d. Dishwashing and sanitizing.

After utensils have been properly racked and
the racks prewashed, they are ready for insertion
into the machine.

When using mechanical spray-type dishma-
_chine, the actual washing, rinsing, and sanitiza-
tion of the utensils are completed within the ma-
chine.

Several types of dishmachines suitable for
specific sizes and types of establishments are
available. We will discuss the operation of the
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major types. Regardless of the type of machine
used, it must effectively remove all soil remaining
from the prewashing operation and then effec-
tively reduce the types and numbers of microorga-
nisms to a safe level during the sanitizing opera-
tion. Since :here are slightly different methods by
which sanitization is accomplished in the different
types of machines, we will cover the different
methods as we discuss the operation of individual
types of machines.

e. Types of dishwasking machines.

As we have mentioned, there are several types
of dishmachines to suit the needs of individual es-
tablishments. They generally fall into two catego-
ries, commonly referred to as single-tank<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>